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OBSERVATION'S ON BILIARV-RANCRIIA'I'IC DYNAMICS 
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IXTRODCCTinX 

Studies on the dynamics of (he human biliary .system have usually been 
carried out on patients in whom a 'F tube was placed in the common duct 
at operation. I hesc studies were directed at demonstrating the resistance 
of the sphincter of Oddi, or the visualization of the pancreatic duct by reflu.v 
of radio opaque medium. The validity of these observations was open to 
some criticism since the biliary tract was abnonnal, and as a rule the gall 
bladder had been removed at operation. 


THE PRESENT STUDY 

opportunity to carry out similar studies on a nonnal e.xtra-hepatic 
1 arj' tract was presented to us in a 23 year old healthy male who developed 
a fistula from an intrahcpatic duct following a bullet wound rvhich perforated 
discharged most of his bile into the intestine; about 
c.c. drained each day through the fistula. placing a Foley catheter 
into the fistulous tract and inflating the balloon about the catheter, a water 
^ig t seal was obtained. We were able to inject 35% diodrast into the catheter 
th biliary^ tract roentgenologically. This demonstrated that 

connected with the right hepatic duct, 
j yohowing e.xperiments were carried out: 
mo-m of morphine on the sphincter mechanism. 10 

diod ° ^^“Thine sulphate was injected subcutaneously. 15 minutes later 
the fi^t^^i (25%) was injected slowly into the biliary tract through 

^ leading to the right hepatic duct. Roentgen films were taken during 
leas during subsequent injections at 10 minute intervals. It 

ducts^CR*^^'^ outlined the intrahepatic and extrahepatic 

ig- 1) and partially filled the gall bladder at the first injection, (b) 30 
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mimilcs after morphine a<Imini,st ration, the j;all Mafhler e,,i. i ornpletely tilhd 
and the terminal end of the pancreatic dm t u-.is vi‘.n;di/.ed ( fie, .-md (( ) very 
little of the contrast medium entered the diiofleniim. 

It was further observed that with each injection of diodr.ist and conse- 
quent distention of the hih- diicts. episja.stric pain anrl natt-.e.i o - 1 nrrcd. 

2. J'o (lotionstratf tf:r flint i>f it»;yl iiitrltf oti ti:f splnr.i Irr tKfi luiv.i'svi. Irn- 
mediati-ly after the tir.st e,\periment amyl nitrite was administered hv irdiala- 
tion. It was observed that (a) the .sphificter rnech.ini-an which wa- rendered 



Fig. 1 I'lG. 2 

Figs. 1 & 2. Injection of ctioctrasl llirouRli Foley c.-illictcr lying in liep.itic fistula connecting with 
right hepatic duct. l.S minutes after morphine, the biliary tract was outlined and the gall bladder 
was beginning to fill (Fig. 1). No diodrast h.as passed into the duodenum. Continued injection 
gradualh' filled the gall bladder and forced some diodrast into the duodenum (Fig. 2). The pan- 
creatic duct was visualized (arrow). Note bullet lying in body of T 11. For purpose of clarity the 
terminal end of the ducts in these reproductions were outlined. 


spastic by morphine immediately relaxed and the injected diodrast passed 
rapidly into the intestine (Fig. 3), (b) 5 minutes later the common duct was 
completely emptied and could not be visualized (Fig. 4), and (c) the gall 
bladder relaxed and did not empty. 

3. To demonstrate the ejfect of hydrochloric acid, applied locally, on the sphinc- 
ter of Oddi alone. Through a Rehfuss tube previously passed into the duo- 
denum 10 c.c. N/10 hydrochloric acid was injected rapidly to create spasm 
of the sphincter of Oddi. Simultaneously diodrast was instilled slowly through 
the biliary fistula. Roentgen films were then taken. 
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It was observed that as a result of the spasm of tlie spliincler of Oddi, con- 
trast medium was forced into tlie pancreatic duct (Fig. 5) tiuis demonstrating 
the common biliarj'-pancreatic passageway. 

4. Fo demonstrate the early effect of morphine on the sphincter mechanism 
and on the gall bladder. Immediately following the above e.xperiment 10 
mgm. moriihine sulphate was administered subcutaneousl 3 \ 5 minutes 
later while diodrast was being injected, a Roentgen film was taken. It wa.s 
observ’^ed that (a) the duodenal wall musculature was in spasm and com- 
pressed the lower end of the common duct (Fig. 6), and (b) the tonus of the 
gall bladder wall was increased. 



Fig. 3 Fig. 4 


Figs. 3 & 4. Relaxation by amyl nitrite of sphincter of Oddi rendered . 

The distended biliary tract emptied rapidly into the duodenum (Fig. 3). '"''ndiiilf, 

so rapidly that they were no longer visualized 5 minutes after inhalation of V 'f ' ' 

Note relaxation of the gall bladder and its failure to empty. 

5. To demonstrate by manometric recordings the effect of a ff - 
intraductal pressure. Normal saline solution was perfu.sed 
tract through the fistula at the rate of 1 c.c. per minute. 
siphoned off from the duodenum through a Rehfuss tube, 1 
tracing of the intraductal pressure was made. ^Vhen the 
bilized 20 c.c. of a mLxture of olive oil, cream and bacor; 
ministered through the duodenal tube. Later 10 c.c. of \r' 
acid was injected through the duodenal tube to produce cr- ' ‘ ^ hydrochlo'^^ 
of Oddi. 
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II was oljscrvcfl llial (a) tin- iiil radiicJai f)rrs'it!rr, a^ a rradf of Ui'- rr‘.i-.fan( «- 
of the sphiiuicr, was 150 mm. of water ( I'ij;. 7). (i)) .! miniile> after the ad- 
ministration of fat the intraduetal |)re.->stire rn.-e arid fonii eontrartioris were 
rccordcc}, (r) thit^ (rressiire ri.se of 20 mm. <if water oreiirred at tin- :<itur time 
as the airpearance of a ilow of dark eorieentrateil s,'all hiarhler hile from tfie 
Relifiiss tube, ('<!) after the prodiu tion of .spa.-m of the .-.phincter of t tdfii hv 
acid the intrafhietal (U'esstire rose to }00 mm. of water amf then fell rapidiv 
as the hydrochloric acid ('iTecI wore ott. (e) diirine this ri--c tomis rhvthrn 



Fig. 5 I'lo. 6 

Figs. 5 & 6. Visualization of jiancrcntic duct. Spasm of the spliinctcr of Oddi was produced hy 
injecting acid into the duodenum through a Rchfuss tube (Fig. 5). Injection of diodrast through 
tlie fistula outlined the whole biliary tract and produced rellu.’c uj) the iiancrcatic duct (arrow). 
Following this, a cholangiogram taken 5 minutes after morphine administration (Fig. 6) showed 
compression of the intramural (lortion of the common duct (arrow) and absence of iiancreatic duct 
visualization. Note narrowing of the ampulla of the gall bladder in sjute of increased pressure, due 
to action of morphine on the gall bladder musculature. 


reappeared when the intraductal pressure attained 170 mm., and (f) the intra- 
ductal pressure gradually fell to 120 mm. at the termination of the e.x’periment. 

DISCUSSION 

The observations on this patient with a normal biliary tract confirm the fol- 
lowing facts previously reported^ . 2 . a . •» on postoperative patients Avho had 
disease of the biliary tract. 

(1) Morphine causes spasm of the sphincter of Oddi (Fig. 8). This action 
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also includes the smooth muscle of llie duodenal wall and gall;bladder. 'J'he 
maximum spasticity of the sphincter occurs 5 minutes after administration of 
moqjhine. During this stage reflux of radio-o])aciue material into the jjancre- 
atic duct is difiicult (I'ig. 6), since the duodenal wall compresses the pancreatic 



Fig. 7. Kyniographic record of the intraductal pressure in a normal human e.xtrahepatic biliary 
tract following a fat meal. 2 minutes after introduction of fat into the duodenum the pressure began 
to rise from a level of 150 mm. water and reached a maximum level of about 170 mm. in 5 minutes. 
Contraction of the gall bladder was evidenced by the appearance of thick dark bile in the duodenal 
siphonage. The sphincter was made spastic by injection of acid into the duodenum. The pressure 
•a to 0 maximum of 190 mm. and fell precipitously at the end of 15 minutes as the effect of 
"^oppeared. Towards the end of the c.xpcriment the gradual decline of the intraductal pressure 
to 130 mm. indicated relaxation of the sphincter. The appearance of distinct tonus rhythm when 
the intraductal pressure registered 170 mm. was associated with the flow of gall bladder bile. 



Olli Ompt 




adm*inistration'of'mnrn'h':n^'^^'''"f u resistance of the human sphincter of Oddi. Following the 
300 mm and gradiSllji^^ubsid^e^s to loo^mm ["onrhlT"'^'^ sphincter (150 mm of water) rises to 


duct. 30 minutes later some relaxation occurs and reflux into the pancreas is 
possible (Fig. 2). 

(-) Instillation of acid into the duodenum causes localized spasm of the 
spnncter o Oddi, but not of the duodenal wall (Fig. 9). This produces the 
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optimum condilion for rcflu.v into the p:im rcas fi'ij,'. 5). as has hcuu dcmoti- 
stratcd repeatedly in operative (•holant:ioyra|>hy'. In the ahsetuc of the yall 
Idadder tlie resistance of the spliincter rises to 250 mm., hut in the pres<Tue of 
the j^all bladder, the intrarluetal pre.-;sure ri.M-s only tf) |0f) nun. ( I'iy. 7). 

(o) Amyl nitrite produces immediate rela\ation of .^mooth muselc even in 
the pre.sence of .spasm produeed by morphine ( l'‘iy. 10). This e\()lains the 
rapid emptying of the distended common duct ( I'itts. .> and 1) as well as the 
rela.vation and failure of eniplyini; of thcf^'all bladder. 



r'lO. 9. 'riii; intraduodonal instillation of N/IO hydrocliloric acid causes inunediate spasm of tlic 
sphinclcr of Oddi. 'J'hc resistance ri.ses front about i.sO to 2.s() mm of water and the effect wears olT 
in altoul ten minutes. 



Fig. 10. Tha sjtasm of the s])Iiincter of Oddi produced Ity moritliine is instantaneously overcome 
by the inhalation of amyl nitrite. Note that the elTcct lasts itnly a few minutes. Nitroglycerine also 
causes relaxation but the effect, though not as great, is more itrolonged. 


The pressure regulating function of the gall bladder is demonstrated by the 
kymographic record of intraductal pressure during fat digestion. Previous 
observations'* of this function of the gall bladder were made only on animals^’ 
This appears to be the first direct observation in man. Even in the presence 
of spasm produced by hydrochloric acid the intraductal pressure does not rise 
to the level found in the absence of the gall bladder. 

Although the contractile force of the gall bladder could not be measured in 
this case, the appearance of tonus rhythm when the intraductal pressure at- 



jiiiv im 


lilUARy-PAi\'CKEAriC DViXA.UICS 


7 


taincd 170 mm. was of great interest. The similarity of this tracing to that 
observed previously" in the gall bladder of the guinea pig and dog under the 
influence of cholecystokinin suggests that this tonus rhythm is due to contrac- 
tion of the gall bladder. The appearance of gall bladder bile in the duodenal 
drainage tends to confirm this impression. 





Fig. 11. The variations in resistance of the sphincter of Oddi follotving a meal. Note that in the 
first tracing the resistance increased slightly after the meal, in the second tracing there was a slight 
decrease in the resistance, while in the third tracing there was a considerable fall similar to that shown 
toward the end of the tracing in fig. 7. In these patients the gall bladder had been removed. 

The decrease in intraductal pressure towards the end of the kymographic 
record is probably due to the relaxation of the sphincter of Oddi under the in- 
fluence of cholecystokinin*’ *. Our observations on the effect of a meal on 
the sphincter have been variable (Fig. 11). 

CONCLUSION 

1. Observations on a normal human extrahepatic biliary tract, using mor- 
phine, amyl nitrite and hydrochloric acid, were similar to previous findings in 
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FLOCCULATION TESTS IN THE DIAGNOSIS OF 
HEPATO-BILIARY DISEASE* 


Frederick Sxeigmann, M.D., M.S., ILvss Popper, M.D., Pii.D,, Roberto Hernandez, M.D. 

AND Bernard Sudeman, JI.D. 

From the Bektoen Ii:sliltilc for Medical Research, and the Departments of Pathology, and 
Medicine and Therapeutics of the Cook County Hospital, and the Department of Pathology, North- 
'iveslcrn University Medical School, and the Department of Internal Medicine, University of Illinois 
CoJIcjc of Medicine, C/iicnjo, Illinois 


INTRODUCTION 

In recent years a number of simple serologic flocculation reactions have been 
described for the demonstration of liver damage as well as for the differential 
diagnosis of jaundice. Almost all of these tests depend on the interplay of 
several factors such as qualitative and/or quantitative changes of serum albu- 
min and increase in the serum gamma globulin, lipoproteins and/or lipids' - - • \ 
Despite their similarity in principle, each test has a different basis. The ques- 
tion arises as to whether more information is obtained by the simultaneous 
performance of several of these tests than by any single test. This question 
concerns three problems; 1) the recognition of liver damage, 2) the differentia- 
tion of acute primary from chronic hepatitis, and 3) the differential diagnosis of 
surgical and medical jaundice. Similar studies have previously been carried 
out by several investigators, but most of them used fewer tests^- b, e, t, 8_ 

MATERIAL AND METHOD 

On 324 subjects, 356 series of flocculation tests were performed and the re- 
sults correlated with the clinical and other laboratory findings. The following 
flocculation tests were used: 

(a) Cephalin-cliolesterol flocculation test^. A two plus flocculation or more 
was considered pathologic. 

(b) Thymol turbidity tesP'‘. The thymol turbidity was determined with the 
spectrophotometer calibrated with barium sulfate” .f Serum diluted with 
buffer without thymol was used as a control. A turbidity above five but less 
than eight units was considered as slightly, while one above eight units as 
markedly abnormal. 

* Supported by a grant from the Dr. Jerome D. Solomon Memorial Research Foundation Chi- 
cago. 

t The calibration was done with the barium sulfate suspension as described by Shank and Hoag- 
land’k This suspension has half the strength than it should have in comparison with the original 
standard curve of Maclagan'" since it is based on a 0.0962 normal instead of molar barium chloride 
solution. Consequently, the values reported here are twice as high as they should be on the basis of 
the ongmal standard of Madagan. However, since at present most reports are based on the Shank 
and Hoagland standard, the values m this paper were also recorded on this basis. Simple division bv 
two of the values of thj-mol turbidity and zinc sulfate turbidity (which was also read with the same 
standard curve) would reduce the values to the ones based on the original standard of hlaclagan. 

9 



10 


srj:iG.\fAXiy, popper, iiersasdfj, asd snuufAN 


J'r.'. 13, AV. / 


(c) 'riiymol flocculation lest. 'J'hc mcthorl iisccF is hascrl on ro-reading the 
thymol turbidity eighteen hours later and recording the second value as a per- 
centage of the first. The turbidity may be reduced due to flocculation of .some 
of the material producing it. If the second reading' vva.s less than 85 per cent 
of the first, the rcsult.s were considered {>athoIogic. 

(d) Gros test''. This tc.st is based on a titration of diluted serum with Hay- 
em’s solution until flocculation deveIo{)3. Flocculation before 2.25 cc. of 
Hayem’s solution has been added was considered as slightly, while flocculation 
before addition of 1.75 cc. as markedly abnormal. 

(c) Takala-Ara IcsP^- This flocculation test, neglected in recent years, 
has been used because it seems to indicate a more sev'crc and more chronic 
process in the liver as recently described by Aisled'* and as noted in our own 
work (data to be published). Flocculation in more than three tubes was con- 
sidered abnormal. 

(f) Zinc sulfate turbidity tesP^- This test is performed in* diluting the 
serum with a bufiercd zinc sulfate solution. The turbidity thus produced is 
measured in the same manner as the thymol turbidity. i\ turbidity above 12.5 
units was considered as evidence of a slight elevation, while one above 25 units 
as a marked elevation of the gamma globulins. 

The material in this study consisted of (1) patients suffering from a variety 
of definitely established liver diseases; (2) normals (chiefly internes, nurses and 
technicians); (3) control patients (i.c. those suffering from local diseases not 
hepatic in nature, e.g. hernia and fracture) and (4) patients suffering from mis- 
cellaneous diseases such as pneumonia and infections in which hepatic involve- 
ment was not demonstrable. Usually only the first series of tests was con- 
sidered. 


RESULTS 

1. Dijferetitiation of paticjits with ajid without liver cell damage, (a) Results 
in different conditions. In normals and control patients, none of the tests 
were abnormal in a significant percentage. In patients -ivith gastro intestinal 
or uncomplicated gall bladder disease, a slightly higher percentage of abnormal 
results was noted in the th 3 mol and zinc sulfate turbidity tests. Twenty to 
forty per cent of the patients with miscellaneous diseases showed abnormal 
results in the different tests (Table 1). In the hepatic group — to.vic or infec- 
tious — all tests with the e.xception of the thymol flocculation and Takata-Ara 
test were abnormal in the great majority of the cases. Patients with recov- 
ered hepatitis (tested two months to two years after the initial test) showed 
abnormal results in only some of the tests. Patients with cirrhosis, with slight 
or with marked jaundice gave abnormal results in most of the flocculation tests. 
The presence of marked jaundice did not significantly influence the results. 
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Patients 'with prolonged, but non-infected extrahepatic biliary obstruction 
(biliary hepatitis'^ • showed normal results in the cephalin flocculation and 
Takata-Ara tests. The thymol turbidity was abnormal in about 20 per cent 
and the Gros test in 60 per cent of tliese cases. The results of the zinc sulfate 
turbidity test were below the upper limit of normal. Patients with extrahe- 
patic biliary obstruction complicated by bacterial infection of the portal triads 
(purulent hepatitis*® • showed zinc sulfate turbidity levels in the range of the 
normal while the other flocculation tests with the exception of the Tahata-Ara 

TABLE 1 

Percentage of abnormal results in flocculation tests in various diseases 


TEST 


DIAGNOSIS 

NO. OF 
CASES 

Ceph- 

bUq 

floccu* 

iBtion 

Thymol 

turbidity 

Thy. 

mol 

floccu- 

lation 

Gms test 

B 

Zinc sulfate 
turbidity 






Assumed borderline 






++ 

Above 

5tt. 

Above 

85% 

Below 
2.25 cc. 

Below 
1.75 cc. 

+++ 

Above 

IZ.Su, 

Above 

25.0U. 

Without liver damage 








1 

j 


Normals 

73 

0 

30.1 

6.9 

0 

4.1 

2.6 

. 0 

; 15.1 

; 0 

Control patients 

14 

0 

28.6 

0 

7.1 

7.1 

7.1 

0 

28.6 

0 

Miscellaneous diseases 

63 

17.5 

34.9 

17.5 

19.0 

49.1 

23.6 

10.4 

27.8 

37.0 

Gastro-mtestinal 

13 

0 

7.7 

0 

0 

30.8 

7.7 

7.7 

7.7 

0 

diseases 











Non-complicated gall 

13 

0 

30.8 

7.7 

15.4 

38.5 

7.7 

0 

15.4 

0 

bladder disease 

1 










Recovered hepatitis I 

16 1 

0 1 

50.0 

18.8 1 

25.0 1 

43.7 

0 

0 

62.5 

18.7 

(not jaundiced) 

With liver damage 











Infectious hepatitis 

29 

86.2 

96.6 ! 

79.3 

20.7 

86.2 

51.7 

31.0 

72.4 

24.1 

Toxic hepatitis 

18 

77.8 

94.4 1 

66.7 

33.3 

88.9 

44.4 1 

22.2 

88.9 

33.3 

Cirrhoas vath marked 

42 

71.4 

73.8 

50.0 

31.0 

97.6 

88.1 

90.5 

88.1 

47.6 

jaundice 






97.5 1 





Cirrhoas v;ith slight 

40 

65.0 

75.0 

45.0 

27.5 


90.0 1 

85.0 

95.0 

50.0 

jaundice 











Biliary hepatitis 

25 

0 

24.0 

4.0 

20.0 

60.0 

32.0 

4.0 ' 

4.0 

0 

Purulent hepatitis 

10 

70.0 

70.0 

30.0 

30.0 

80.0 

40.0 

20,0 

10.0 

0 


test gave abnormal results in the majority of the cases. All of these ten pa- 
tients had fever ranging from 99.6°F. to 104.0°F., six had leucocytosis and four 
had chills. 

(b) Results in groups with and without liver damage. The patients -with 
liver cell damage (on the basis of biopsy, clinical findings and other liver func- 
tion tests) gave abnormal results in the flocculation tests in 50 to 87 per cent of 
the cases with the exception of the thymol flocculation test. Patients -without 
liver cell damage revealed abnormal results in less than ten per cent, if only 
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markedly abnormal values are considered (Table 2). A slightly elevated thy- 
mol and zinc sulfate turbidity and a slightly abnormal Gros test, however, were 
encountered in almost 33 per cent of the latter group. The relativel}’- high 
incidence of abnormal results in patients without apparent liver cell damage 
reflects essentially the results obtained in the miscellaneous group. The com- 
paratively high percentage of patients with liver cell damage who had normal 
results in the flocculation tests is e.\plained by the inclusion of patients with 
biliary hepatitis in this group. Patients with liver cell damage differed from 
those without it also in the number of tests which yielded abnormal results. 
Thus, 64.3 per cent of the former had four or more and onl}’- 14.6 per cent had 
none or only one abnormal finding. In contrast, 70 per cent of the cases with- 
out liver cell damage had none or only one abnormal reaction while rarel}’’ did 
such a case have four or more abnormal findings (Fig. 1). 

TABLE 2 

Comparison of percentages of abnormal results in flocculation tests in patients zoitk and sritkoui 

liver damage 


TEST 


DIAGNOSIS 

NO. OP 
CASES 

Ceph- 

alin 

floccu- 

lation 

Tbjmol 

turbidity 

floccu- 

lation 

Gros test 

TataU- 

Ara 

Zinc sulfate 
turbidity 



Assumed borderline 




Above 

5u. 

Abos-e 

8u. 

ss^ 

Below 
2.25 cc. 

Below 
1.75 cc. 

1 ij-j. 

Above 
12 ju. 

.Above 

25.0U. 

With liver damage 

164 

63,4 

73,2 

53.7 

28.0 

87.8 

65.9 

' 52.4 

69.8 

32.3 

Without liver damage | 

192 

5.7 

: 

31.8 

10.4 

9.9 

27.1 

10.4 

3.7 

23.4 

13.5 


(c) Specificity of the tests. This may be measured b}'’ a low incidence of 
abnormal results in normals and patients without ob\dous hepatic disease and 
a high incidence in patients with hepatic diseases. On this basis the cephahn 
flocculation test appears specific because it has a low incidence of pathologic 
results in patients without and a high incidence in cases with liver cell damage. 
A positive Takata-Ara and thymol flocculation test and a markedly elevated 
zinc sulfate turbidity test were rarely encountered in the absence of liver cell 
damage. These three tests, however, are not regularly positive in patients 
with liver damage. The Gros test is rarelj'- positive in normals but has a high 
incidence of abnormal results in the miscellaneous group. The thymol turbid- 
ity test is frequently slightlj’- elevated (five to eight units) in normals and 
controls but is regularly and markedly abnormal (above eight imits) in patients 
with hepatic diseases. The zinc sulfate turbidity is rather non-specific because 
of the high incidence of elevated values in the normal and miscellaneous groups. 

2. Diferentiatioii between acute hepatitis and cirrhosis. In acute hepatitis 
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(toxic or infectious) the cephalin flocculation and thymol turbidity tests were 
shghtly as well as markedly abnormal in a higher percentage than in cirrhosis 
(Table 3). 


lOOi 


80- 

<0 

C 60- 

0 

1 40 

-Q 


5 



With Liver 
Damape 



Without Liver 
Damafe 


0 


1 E 3 4 5 6 


0 I 2 3 4 5 G 0 

Number of Abnormal Flocculations 
Fig. 1. Number of flocculation tests with abnormal results in cases with and without liver 
damage. 


TABLE 3 


Comparison of percentages of abnormal results in flocculation tests in patients utitk cirrhosis in contrast 

to those with acute primary hepatitis 


DIAGNOSIS 

NO. or 
CASES 

TEST 

Ceph- 

auo 

floccu- 

lation 

Thymol 

turbidity 

Thy- 1 
1 mol 
floccu- 1 
1 latioD 1 

Gros test 

Takata- 
Ara , 

Zinc sulfate 
turbidity 

1 Assumed borderline 

++ 

Above 

5u. 

Above i 
8u. 

85% 

Below 
2.25 cc. 

Below 1 
1.7S cc. ; 

+++ ! 

1 

Above ! 
12.5u i 

Above 

2S.0U. 

Citihosis 

Hepatitis 

82 

47 

68.2 

83.0 

74.4 

95.7 

47.5 

74.4 

29.3 

25.5 

97.6 

S7.2 

89.0 

49.0 

87.8 

23.4 

91.5 

57.4 

48.8 

37.6 


In contrast, slightly or markedly abnormal results in the Gros, zinc sulfate 
turbidity and Takata-Ara tests were found more often in cirrhosis. The differ- 
ence is especially striking if, in the Gros test, the lower, and in the zinc sulfate 
turbidity, the higher borderline is considered. Combining the results of the 
zinc sulfate turbidity, th3Tnol turbidity and Gros tests and selecting pathologic 
borderlines at different levels led to a diagnostic system (Table 4). The as- 
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sumption of hepatitis, according to tliis system was confirmed in two tliirds of 
the cases, while that of cirrhosis in almost 90 per cent. The addition of the 

TABLE 4 

Attempt to form a system using several flocculation tests in the dijjcrentiation of acute primary hepatitis 

from cirrhosis 

The decrease in diagnostic errors which develops from the addition of the Takata-Ara test to the 
zinc sulfate and Thyyol turbidity and the Gros tests is indicated 


ZINC SUI- 
TATE TtJR- 
BIDITV 

THYMOL 

TUR- 

BIDITY 

CROS 

TEST 

ASSUMED ! 

DIAGNOSIS 1 
WITH THESE I 
TESTS 1 

KO. OF CASES 
CORRECTLY 
CLASSIHED 

TAKATA 

ARA 

TEST 

ASSUMED 
DIAGNOSIS WITH 
ADDITIONAL 
CONSIDERATION 
OF TAKATA 
ASA 

NO. or CASES 
CORRECTLY 
CLASSIFIED 

Under 

12.5u. 


Ov'er 

1.50 

cc. 

Hepatitis 

9 out of 10 

i 




Under 

1.50 

cc. 

Cirrhosis 

1 

2 out of 2 

12.Su. to 

25.0u. 

Under 

lOu. 


Cirrhosis 

35 out of 47 

Ncg. 

Hepatitis 

10 out of 14 

Pos. 

Cirrhosis 

31 out of 33 

Over 

lOu. 


Hepatitis 

14 out of 16 




Over 

25.0u. 

Under 

lOu. 


Cirrhosis 

24 out of 28 

Neg. 

Hepatitis 

4 out of 5 

Pos. 

Cirrhosis 

23 out of 23 

Over 

lOu. 

Over 

1.30 

cc. 

Hepatitis 

7 out of 11 




Under 

1.30 

cc. 

Cirrhosis 

14 out of 15 


Total error (considering all cases) 

Without With 

the use of the Takata-Ara Test 

Cases of cirrhosis wrongly diagnosed as 7 out of 82 (8.5%) 12 out of 82 (14.6%) 

hepatitis 

Cases of hepatitis wrongly diagnosed as 17 out of 47 (36.2%) 3 out of 47 (6.4%) 

cirrohsis 


Takata-Ara test to this system reduced the incidence of false diagnoses of 
hepatitis but increased that of falsely diagnosed cirrhosis. 
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The relation between the results of the zinc sulfate and thymol turbidity test 
appears to have diagnostic importance (Fig. 2). In cirrhosis the zinc sulfate 



0 5 10 15 EO 25 30 

Thymol Turbidity in Units 


Fig. 2. Plot of results of the zinc sulfate and thjTnol turbidity tests in patients with various 
hepatic and biliary tract diseases. 


turbidity is markedly elevated in face of only moderate rise of the thymol tur- 
bidity. In toxic, and even more so in infectious hepatitis, the thymol tur- 
bidity was markedly, while the zinc sulfate turbidity only slightly elevated. 
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3. Dijferaitiation bckvcm medical and surgical types of jawidicc. The results 
of the zinc sulfate turbidity test differed most strikingly in the two types of 
jaundice. Slightly less striking arc tlie differences in the cephah'n flocculation, 
markedly elevated thymol turbidity and tlie Takata-Ara tests (Table 5). In 
the slightly elevated thymol turbidity and the Gros test the differences are 
only suggestive, while tliey are non-existent with the tliymol flocculation. If 

TABLE 5 


Comparison of the percentages of abnormal results in flocculation tests in patients with medical and 

surgical jaundice 


DIAGNOSIS 

NO. OF 
CASES 

TEST 

Cepha- 
lin floc- 
culation 

Thymol 

turbidity 

Thymol 

floccu- 

lation 

Gros test 

Tokata- 

Ara 

Zinc sulfate 
turbidity 

1 Assumed borderline 

+4- 

Above 

S u. 

1 Above 
8u. 

S5% 



++-!' 

Above 

12.Su. 

Above 

25.0U. 

Medical jaundice 

Surgical jaundice 

1 

73.6 

20.0 



27.9 

22.8 

93.8 

65.7 

74.4 

34.3 

63.6 

8.6 

86.8 

5.7 

41.1 

0 


TABLE 6 


Attempt at a system for use of cephalin cholesterol flocculation and zinc sulfate turbidity in the differential 

diagnosis of jaundice 


CEPHAIIN CHOLESTEROL 
FLOCCULATION 

2INC SULFATE TURBIDITY 

1 

ASSUMED DIAGNOSIS 

NO, OP CASES CORRECTLY 
CLASSIFIEO 

Negative 

Under 12. Su. 

Surgical 

26 out of 29 


Over 12. 5u. 

Medical 

39 out of 41* 

Positive 

Under 12. 5u. 

Medical 

9 out of 16t 


Over 12. 5u, 

Medical 

78 out of 78 

1 


* One of the two surgical cases was a biliary and one a purulent hepatitis, 
t The error here is due to the inclusion of 7 cases of purulent hepatitis. 

Total Error {considering all cases) 

Per cent of medical cases wrongly diagnosed as surgical — 2.3 (3 out of 129) 

Per cent of surgical cases wrongly diagnosed as medical : 

(a) including purulent hepatitis — 25 . 7 (9 out of 35) 

(b) excluding purulent hepatitis — 2.8 (1 out of 35) 

the purulent cases of extrahepatic biliary obstruction are omitted from the 
group of surgical jaundice and only the cases of biliary hepatitis (Table 1) are 
considered, the differences in the results of most tests become far more striking. 
An exception is the zinc sulfate turbidity, which is usually normal even in the 
face of bacterial infection. 

A combination of two tests (cephalin flocculation and zinc sulfate turbidity) 
leads to a correct diagnosis in most instances (Table 6). Only 2.3 per cent of 
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the cases were wrongly considered surgical and 25.7 per cent were wrongly 
considered medical. However, if the cases of purulent hepatitis, which are 
clinicallj’^ recognizable by evidence of sepsis, are omitted from consideration, 
the percentage of falsely assumed medical cases dropped to 2.8 per cent. The 
use of additional tests including the thjnnol turbidity did not significantly re- 
duce the incidence of false diagnoses. 

DISCUSSION 

An evaluation of the results of flocculation tests can be based upon either the 
incidence of abnormal results or the degree of abnormality. In this paper more 
emphasis is given to the first viewpoint, since it appears of greater practical 
significance. 

The flocculation tests appear of great practical value in the differential diag- 
nosis between medical and surgical jaundice. Their value is based on the 
phenomenon that in non-infected, e-vtrahepatic biliary obstruction they are, 
as a rule, negative or on]}’' slightly abnormal even if the liver damage is severe. 
No explanation for this phenomenon has as yet been established. If extrahe- 
patic biliary obstruction is complicated by bacterial infection of the portal 
triads (purulent hepatitis) the flocculation tests become, as a rule, abnormal. 
However, since this condition is clinically indicated by septic manifestations 
(fever, chills and leucocytosis) it does not necessarily produce a problem in the 
interpretation of the results of the flocculation tests in the differential diagnosis 
between surgical and medical jaundice. For the differential diagnosis between 
surgical and medical jaundice, the zinc sulfate turbidity and the cephalin floc- 
culation tests are of greatest value, the former especially because purulent 
hepatitis does not necessarily change it. The diagnostic results of a combina- 
tion of both tests are superior to that of a single test, omitting almost all errors. 
The addition of the remaining flocculation tests adds little in this differential 
diagnosis. 

The differentiation between acute hepatitis and cirrhosis is aided by the 
flocculation tests, though to a lesser degree than the differential diagnosis of 
jaundice. Although the Takata-Ara test, if taken alone, is of greater value 
than any other test, the lowest incidence of false diagnoses is achieved by com- 
bination of the zinc sulfate, thymol turbidity and Gros tests. The quantitative 
relationship between zinc sulfate and thymol turbidity is of added diagnostic 
significance since in hepatitis, markedly elevated thymol turbidity coincides 
with only moderate elevation of the zinc sulfate turbidity and the opposite 
holds true for cirrhosis. 

Relatively little aid was derived from the flocculation tests in the differen- 
tiation of conditions with and without liver damage and in the differentiation 
of hepato-biliary diseases. A source of error lies in the fact that in biliary 
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hepatitis (liver cell damage in non-infectcd extralicpatic biliaiy obstruction) 
the flocculation tests may be normal or only slightly abnormal. On the other 
hand, almost all flocculation tests have a relatively high incidence of abnormal 
results in tlie miscellaneous group e.g. chronic infection or pneumonia” - 
an abnormal flocculation test need not create a diagnostic problem since the 
primary disease is easily recognized. Similarly, in a patient with gastro intes- 
tinal symptoms abnormal flocculations do not necessarily point to primary 
liver disease. Of diagnostic importance may be the observation that with 
liver damage, more flocculation tests are abnormal than without. These con- 
siderations do not militate against the value of the flocculation tests in screening 
for liver cell damage or in tlie follow-up of a patient with established diagnosis. 

In review, the cephalin flocculation test appears the most specific if positive, 
indicating liver cell damage due to primary hepatitis, cirrhosis or purulent 
hepatitis, whereas, the zinc sulfate turbidity test is most specific if negative in 
the presence of jaundice, excluding primary hepatitis or cirrhosis and pointing 
to a surgical type of jaundice. These two tests seem^o deserve preference over 
the others. To differentiate cirrhosis from primary acute hepatitis and to rec- 
ognize liver cell damage (not produced by biliary hepatitis) the additional use 
of thymol turbidity and also of the Gros and Tahata-Ara tests appears justified. 
The thymol flocculation added little in this study, 

SUMMARY 

The cephalin cholesterol flocculation, thymol turbidity, thymol flocculation, 
Gros, Takata-Ara and zinc sulfate turbidity tests were performed on 324 per- 
sons, which included normals, patients suffering from miscellaneous diseases 
without conspicuous involvement of the hepato-biliary tract and patients 
suffering from diseases of this tract. 

AU flocculation tests have a significant number of abnormal results in miscel- 
laneous diseases and some of them (e.g. thymol turbidity) even in normals. 

Most of the flocculation tests, especially thymol turbidity, cephalin floccu- 
lation, zinc sulfate turbidity and Gros tests are as a rule normal or only slightly 
abnormal in liver ceU damage produced by non-infected extrahepatic biliary 
obstruction (biliary hepatitis). With the exception of the zinc sulfate turbidity 
test they become abnormal if biliaiy hepatitis is complicated by bacterial in- 
fection of the portal triads. 

The flocculation tests are of greatest value in the differential diagnosis be- 
tween surgical and medical jaundice, especially the zinc sulfate turbidity and 
cephalin flocculation tests; more so even, if considered together and if secondary 
bacterial infection of the portal triads is accounted for by the clinical septic 
manifestation. The flocculation tests are of less value for the separation of 
acute hepatitis from cirrhosis. In this the Takata-Ara test is most helpful; 
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however, a combination of zinc sulfate and thymol turbidity and Gros tests 
reduces the number of errors. 

The tests are of least value in the separation of conditions with and without 
liver cell damage except that a higher number of abnormal results in the differ- 
ent tests points to liver cell damage. 

Of the tests studied the cephalin flocculation appears most specific if abnor- 
mal and the zinc sulfate turbidity if normal in the presence of jaundice. The 
additional performance of the thymol turbidity and Gros tests is helpful in the 
solution of most problems met in the differential diagnosis of hepato-biliary 
disease. Consideration of the results of several tests is advantageous over that 
of individual tests. 
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GLUCOSE TOLERANCE IN PATIENTS WITH A PEPTIC ULCER* 


Warren D. Platt, Jr., M.D., Loms B. Dom, Pn.D. and Robert S. Beekiian, M.D. 

From the Dcparlmcnt of Medicine and The PalholoRical Laboratories, Si. Luke's Hospital, New York 

City, N. Y. 

INTRODUCTION 

The most prominent sjnnptom complex exhibited by patients with a peptic 
ulcer is that of “hunger and epigastric pain between meals, relieved by food.” 
This complex has also been commonly found in patients with hypoglycemia 
from various causes. Harris^ in 1935, reviewed 200 cases in the literature in 
which he pointed out the frequent appearance of nausea, vomiting, and upper 
abdominal pain associated with extreme hunger, weakness, and drowsiness in 
patients with hypoglycemia from various causes. Many of these patients were 
admitted to the hospital with the unconfirmed diagnosis of peptic ulcer. 
Brown^, in 1944, reported 10 cases of spontaneous hypoglycemia, of which 8 
had epigastric pain as a prominent symptom. 

Conversely, several investigators have attempted to determine whether a 
change in carbohydrate metabolism is a part of the pathological physiology in- 
volved in the picture of peptic ulcer. Abrahamson® demonstrated the presence 
of a late hypoglycemia, below 66 mg. %, in patients with a peptic ulcer, during 
the fourth, fifth, and sixth hours of glucose tolerance test, using 100 grams of 
glucose and the Folin-Wu micro blood sugar method. 

Most investigators who experimented in this field prior to Abrahamson’s 
work did not use the fuU six-hour glucose tolerance test. Therefore, their re- 
sults regarding a late hypoglycemia are not comparable. However, LeNoir, 
De Fossey and Richet** and Van den Bergh and von Heukelom® demonstrated 
another abnormality of the glucose tolerance curve in 50% of their ulcer pa- 
tients, namely, a hyperglycemia above the expected normal level following the 
ingestion of 50 grams of glucose. More recently, Evenson® found a rise above 
180 mg.% in 61% of his ulcer patients as compared to 22% of his controls, 
using a 1.0 gram per kilo and a three-hour glucose tolerance test. 

Further confirmation of the existence of a significant h37perglycemic reaction 
to the ingestion of glucose among ulcer patients is in the work of Christlieb'^ 
which shows an average maximum value of 200 mg.% of sugar among 11 pa- 
tients with gastric ulcer after the ingestion of 100 grams of grape sugar in a four- 
hour test. Furthermore, he found that four of his eleven curves subsequently 
fell to hypoglycemic levels below 60 mg.%. He was unable to demonstrate 
similar changes in 21 patients with duodenal ulcers. 

* This study was aided in part by a grant from The Altman Foundation of New York City. 
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In contrast to the above investigation, Sclierk® found that nineteen patients 
witli peptic ulcers had glucose tolerance curves -which were almost identical to 
those of his controls in a two-hour test using SO grams of glucose. 

It is seen from the weight of evidence in tlie references above that the ability 
of the ulcer patient to handle ingested glucose is not normal. However, there 
is no agreement as to the specific differences which exist between the ulcer 
patient and the normal. Therefore, we have attempted to clarify these differ- 
ences with a well controlled series and to extend tlie investigation in search of 
a possible physiological explanation. 

METHOD 

In our series, using 31 patients and 32 controls, we gave 100 grams of glucose 
in 50% aqueous solution. Venous blood samples were taken in the fasting 
state, one-half hour, one hour, and every hour for six hours in all cases. In 22 
of our cases and 25 of our controls -we took blood samples every fifteen minutes 
between the third and fourth hours to observe the h 3 q)oglycemic phase of the 
curve note closely. Blood sugar determinations were done by the Folin and 
Malmros® method. 

The symptoms of our patients and controls were recorded during the test, 
noting the time of their occurrence. 

The results were analyzed statistically according to the method of Scott'"' 

CLINICAI, MATERIAL 

All patients had had a peptic ulcer previously demonstrated by a gastroin- 
testinal x-ray examination. There were 29 cases of duodenal ulcer, 1 case of 
combined gastric and duodenal ulcer, and 1 case of gastric ulcer. X-rays were 
taken as closely to the time of the glucose tolerance tests as possible, and ulcers 
were classified as active or inactive, and no cases -with pyloric stenosis® or active 
bleeding were used. All patients and controls -with liver or thyroid disease or 
any evidence suggestive of diabetes were excluded from this series. AH patients 
were on a Meulengracht diet -with a liberal carbohydrate allowance for several 
days prior to the glucose tolerance test. This was carefully observed because 
of the work of Conn"-'" and Sweeney'" who showed a marked hyperglycemia 
during glucose tolerance tests in normal patients after carbohydrate starvation. 
The tests were performed at least 12 hours after the last food eaten. The pa- 
tients and controls were restricted to very nuld physical acti-vity while under 
observation". The average age of the patients was 48 years, that of the con- 
trols 26. Although the extremes of age do have an effect on the glucose 
tolerance test, these patients fall well -within -the middle adult group where no 
changes are to be expected as a result of age'®. 
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RESULTS 

The results of our series, including 31 patients and 32 controls are seen in 
Figure 1. The average fasting levels of ulcer patients and controls were 101 
nig.% and 97 mg.%, respectively. 


ISO. 


ISO. 


170. 


160. 



HOURS AFTER ORAL GLUCOSE 

Fig. 1. Glucose tolerance curves of normal individuals and ulcer patients receiving 100 gms_. of 
glucose orally. Figure in parenthesis indicates the number of subjects. The length of the vertical 
lines represents the mean deviation of the mean. 


The most marked difference between the patients and controls was in the 
hyperglycemic peaks, the times at which these occurred, and the duration of 
the hyperglycemic phase. As seen in Figure 1, the peak of hyperglycemia 
reached 182 mg.% at one hour in the ulcer patient and 148 mg.% at one-half 
hour in the control, a difference of 34 mg.%. In breaking down the figures, we 
found that 61% (19 out of 31) of the ulcer patients went above 180 mg.% as 
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compared to 11% (3 out of 32) in the control series. This figure for the ulcer 
series is identical to that found by Evenson' in 50 patients, using 1.0 gram of 
glucose per kilo of body weight. 58% (18 out of 31) of the ulcer patients 
reached maximum hyperglycemia at one hour as compared to the control group 
where 97% (31 out of 32) peaked at h hour. The rate of blood sugar change 
during hyperglycemia and the duration of hypoglycemia were greater in the 
ulcer than in the control series, resulting in significant differences between pa- 
tients and controls at the one-half hour, the one- and two-hour values. 

No significant difference could be found in the depth of h3T30glycemia of the 
two curves, even when blood sugars were taken every fifteen minutes between 
the third and fourth hours (Table 1). However, on averaging the minimum 

TABLE I 


Comparison of blood sugar lime curves 


TIME ArXEE ORAL GLUCOSE 

blood sucass 


Normals (2S) 

Patients with ulcers (22) 

fnini. 

0 

97 

102 

30 

149 

174 

60 

122 

182 

120 

101 

137 

180 

90 

99 

195 

86 

91 

210 

84 

85 

225 

83 

83 

240 

85 

85 

300 

90 

93 

360 

95 

95 


blood sugar values and disregarding the time factor, we found that the ulcer 
patients dropped 31 mg.% below the fasting level, whereas the controls only 
dropped 19 mg.% below fasting level. In comparing our values (Folin & 
Malmros method) with those derived from series using the Somogyi method'®, 
which gives true sugar values, we did 24 determinations of the non-fermentable 
reducing substances in our specimens'^ and found an average value of 15 mg.%. 
Therefore, the average minimum blood sugar value of 71 mg.% in the ulcer 
patient would be transposed to approximately 56 mg.% using the Somogyi 
method. In the control series, the lowest value would be transposed from 78 
mg.% to approximately 63 mg.%. 

No consistent differences between the types of curve produced in active as 
compared to inactive ulcer patients were apparent. 

During the tolerance tests, we found that a combination of one or more of 
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the symptoms of hunger, drowsiness, headache, weakness, or dizziness occurred 
in all but one of the 21 ulcer patients questioned. The absence of epigastric 
pain during this period might be e.x-plained by the fact that we were careful not 
to do tolerance tests on patients during a period of pain. 

The histories of the ulcer patients showed that in 81% (26 out of 30), hunger 
and pain occurred between three and four hours after eating and was often asso- 
ciated with weakness, headache, or drowsiness. These symptoms were usually 
allayed by taking food. In 33% (10 out of 30) of our patients, we found an 
excessive desire for and use of concentrated carbohydrate foods, such as candy. 

This information would lead one to suspect that the appearance of S 3 mip- 
toms in the tolerance tests between three and four hours was attributable to 
the presence of hypoglycemia. By the same token, it would make one think 
that the frequent symptoms of "hunger and pain before eating” in the ulcer 
patient were attributable to a reactive hypoglycemia from the previous meal. 

In the control series, the s 5 miptoms were recorded in 23 persons. 65% (15 
out of 23) of the normals complained of one or more of the symptoms of hunger, 
headache, weakness, or drowsiness between two and one-half and three and 
one-half hours. Our findings agree \vith those of Okada et al.*® who noted 
hunger in the hypoglycemic phase following the administration of glucose intra- 
duodenally and intravenously in a four-hour test. 

In order to explain the difference between our ulcer patients and controls 
and to eliminate the gastrointestinal factor, we did intravenous glucose toler- 
ance tests on 15 patients and 15 controls. Eleven of each of these groups were 
included in our previous oral series. Twenty-five grams of glucose in 50% 
solution was injected in two minutes, and blood sugar levels were determined 
at fasting, five, fifteen, thirty, forty-five, and sixty minutes, and every half 
hour thereafter for four hours (Figure 2). 

We found that the fasting, five, and fifteen minute specimens were essentially 
the same. After this, the two curves separated and the ulcer curve descended 
at a slower rate towards h)q3oglycemia. At forty-five and sixty minutes, the 
differences in the average blood sugar values were significant. The duration of 
h3q5erglycemia was 54 minutes in the controls and 115 minutes in the ulcer 
patients, calculated from the curves. 

The calculated rate of fall in the ulcer patients from hyperglycemia to a fast- 
ing level is 1.4 mg.% per minute, compared to 3.2 mg.% per minute in the 
controls. The depth of hypoglycemia reached in the control curve, 87 mg.% 
or 14 mg.% below fasting, is slightly lower than that of the ulcer curve, 89 
mg.% or 8 mg.% below fasting. When the individual minimal blood sugar 
values are averaged, regardless of time, that of the controls reaches 79 mg.%, 
or 22 mg.% below fasting, that of the ulcer series 85 mg.%, or 13 mg.% below 
fastnig. Maximal hypoglycemia occurred at two hours in the controls and 
three hours in the ulcer series. 
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We recorded tlie symptoms in 8 patients and 14 controls during the test. In 
ail of the patients and in 72% (10 out of 14) of the controls, we found one or 
more of the symptoms of hunger, headache, weakness, and drowsinessjbetween 


Z7S. 



Fig, 2. Glucose tolerance curves of normal individuals and ulcer patients receiving 25 mgs. of 
glucose intravenously. The length of the vertical lines represents the mean deviation of the mean. 

one and a half and three hours, corresponding with the low blood sugar values. 
The symptoms occurred earlier in the controls than in the patients with ulcers. 

DISCUSSION 

In attempting to analyze the (hSerences between our patients and controls 
in the oral tests, we were first confronted with the problem of whether altered 
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gastrointestinal motility was responsible for the abnormally rapid initial rise 
of blood sugar (Figure 1). Evenson® has performed periodic stomach aspira- 
tions on his ulcer patients during glucose tolerance tests and found that no 
definite relationship could be found between gastric emptying and the blood 
sugar curves. Under abnormal circumstances, when glucose is introduced into 
the duodenum very rapidly, as in patients with a gastroenterostomy® the 
blood sugar rises rapidly to abnormally high levels. However, in patients 
without this abnormal routing of gastric contents the blood sugar levels seem 
to depend more on the rate of utilization of the glucose after it enters the blood 
stream^®. This would seem to be the case in our ulcer patients, as evidenced 
by the prolonged hyperglycemia common to both the oral and the intravenous 
curves. 

Ask-Upmark®’ • found positive galactose tolerance tests in 34 out of 86 tests 
performed in patients with a peptic ulcer. He also found positive citric acid 
tests in 7 out of 22 cases. He interpreted his results as an indication of im- 
paired liver function, but it wU be noted that the galactose tolerance test, the 
glucose tolerance test, and the citric acid test all depend on one specific liver 
function, that of conversion of these substances to glycogen. This would indi- 
cate that either the liver impairment was confined to that function or that the 
poor utilization of these substances depended on a factor or factors outside of 
the liver. 

Despite the evidence in the literature that diseases of the liver are frequently 
associated with peptic ulcers (Ask-Upmark*^) in common clinical experience, 
as in our series of 31 patients, there is no consistent evidence that liver disease 
is responsible for or present in the majority of cases of peptic ulcer. The glu- 
cose tolerance test in liver disease^®’ shows a marked fasting hypoglycemia, 
a high prolonged h 3 q)erglycemia, and a severe, prolonged, subsequent hypo- 
glycemia. This type curve resembles that of our ulcer patients only in the 
h 3 q)erglycemic phase. 

In comparing our ulcer curve with the ones produced following carbohydrate 
starvation^®, we note a striking similarity. The latter rises to h 3 q)erglycemic 
levels rapidly, the hyperglycemia is markedly elevated and prolonged, and the 
rate of faU to hypoglycemia is more rapid than in the normal. The depth of 
h 3 q)oglycemia reached is somewhat greater than that after an adequate carbo- 
hydrate diet, but the curves are identical after four and one-half hours. This 
description fits the curve of our ulcer patients almost exactly. We know that, 
normally, the respiratory quotient rises in response to ingested glucose as a re- 
sult of increased tissue oxidation. However, in humans who have previously 
been deprived of an adequate carbohydrate diet, the respiratory quotient does 
not rise, indicating that tissue oxidation of glucose is reduced®® ■ ®®. Under 
these circumstances, glycogen formation in the liver and muscles is unim- 
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paired”. Since the curve after carbohydrate starvation and the ulcer curve 
are so similar, we may be dealing primarily \vith the factor of reduced tissue 
oxidation of glucose as an explanation for the abnormal tests in our patients, 
even though there was no previous carbohydrate deprivation. However, we 
cannot e.xplain the fact that galactose tolerance is abnormal on this basis, for 
we know that galactose utilization depends on the liver, not on tissue oxi- 
dation. 

We might suspect a pancreatic dysfunction as being responsible for the im- 
paired utilization of glucose in our patients. Insulin causes a rapid drop of 
blood sugar in normal people-' and h5rperglycemia will cause an increase in the 
production of insulin by a direct action on the pancreas'*’ -®. In the 
absence of an immediate response to h3^erglycemia, as in our patients, one 
might assume that a lag in the insulin response was present, due to a lack of in- 
sulin or to an insensitivity to insulin in the organs and tissues on which insulin 
acts. The former theory is not likely as the curve of a diabetic patient does 
not resemble the curve produced in our patients; the diabetic curve, having 
reached hyperglycemia, descends to the fasting level at a very slow rate. In the 
oral tests on our patients, we noted a late, but fairly rapid descent of the curve 
towards hypoglycemia. It is possible, then, that the reaction to hypergly- 
cemia in the ulcer patient is normal in respect to the production of insulin but 
that the tissues upon which insulin acts are relatively insensitive to it. This 
might also explain why the resultant hypoglycemia in the ulcer patients was 
somewhat lower than in the controls, if we assume that an excessive amount of 
insulin is produced to overcome the tissue insensitivity, for the hyperinsulinism 
produced may have caused a prolongation of the descent into h)^oglycemia by 
inhibiting glycogenolysis in the liver*®. 

We know from the work of Soskin and Allweiss*® ■ ®® that a normal glucose 
tolerance test can be produced in the depancreatized dog, given a constant 
amount of glucose and insulin. This experiment indicates that the faU to 
h3rpoglycemic levels is not directly due to an increase in the production of in- 
sulin. The fall to h3^oglyceraic levels, in the presence of a constant amount 
of insulin, can be explained by a reduction in the amount of glucose delivered 
to the blood by the liver as a response to the previous h}T3erglycemia. How- 
ever, this obviously does not mean that a change in the amount of insulin will 
not influence the course of the glucose tolerance test. Experience with diabetics 
and normal people shows that increasing doses of insulin will cause a pro- 
portional fall to h3^oglycemia. Therefore, our supposition that hyperinsulin- 
ism may have occurred in our patients as a result of the abnormal hypergly- 
cemia is not incompatible with the above e.xperiments or with the type of curve 
which was produced in our ulcer patients. However, we do not find the dra- 
matic hjptoglycemia which occurs in the usual case of hyperinsulinism either 
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because of a lack of sensitivit}'^ to insulin in the liver and tissues, a specific 
impairment in the ability to utilize glucose in the organs themselves, or a lack 
of some other factor governing carbohydrate metabolism. Again, the fact 
that galactose tolerance, which is unaffected by insulin and which is dependent 
on the liver alone for utilization, is also impaired indicates fairly definitely that 
at least part of the fault lies in either impaired liver function or in another 
factor governing carbohydrate metabolism. This does not indicate that a lack 
of insulin sensitivity cannot be present also, as one condition might follow the 
other. 

E. J. Horgan^^ discovered hypertrophic changes in the islets of Langerhans 
in 25% of his 71 cases of gastric ulcer and in 31% of his 71 cases of duodenal 
ulcer at autopsy. The changes consisted of an increase in the number of differ- 
entiated as well as imdifferentiated cells. None of these patients had demon- 
strated glycosuria before death. These findings may indicate that the insulin 
producing mechanism had been hyperactive before death. 

None of our patients had renal glycosuria or obvious disease of the thyroid, 
adrenals, hypophysis, or gonads, which can produce changes in carbohydrate 
metabolism^®. 

The symptoms attributed to hypoglycemia in our patients and controls 
occurred at relatively high levels. Various values for blood sugar, done by 
various chemical procedures, have been given as the levels necessary to pro- 
duce hypoglycemic symptoms. Harris®^ gives the values of 75 mg.% to 60 
mg.% for mild, 60 mg.% to 50 mg.% for moderately severe, and below 50 
mg.% for severe hypoglycemia. In our oral tolerance tests, we found that 39% 
(12 out of 33) of our ulcer patients and 41% (13 out of 32) of our controls went 
to a level below 75 mg.% in the hypoglycemic phase. The value of 75 mg.% 
Folin-Malmros would be transposed to 60 mg.% using the Somogyi technique. 
However, we found a much greater incidence of symptoms than the blood sugar 
levels would suggest. The s 3 Tnptoms were mild, to be sure, but they were 
definitely present. This information, then, leads us to suspect that hypogly- 
cemic S 3 miptoms occur normally during a six-hour glucose tolerance test even 
though the blood sugar levels do not reach so-called pathological levels®®. The 
fact that these symptoms occurred slightly more frequently in the ulcer patients 
may be due to the slightly lower hypoglycemic levels or to a relative hypersen- 
sitivity of the ulcer patients to hypoglycemia. 

SUMMARY 

1. The presence of abnormal glucose tolerance was demonstrated in ulcer 
patients using both the oral and intravenous routes of administration. 

2. The results of the tests would seem to indicate that the abnormality was 
dependent on faulty post-absorptive utilization of glucose, rather than on a 
gastrointestinal factor. 
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3. Possible physiological mechanisms to explain these findings are dis- 
cussed. 

We would like to acknowledge the help of Dr. C. Louis Gilbert in securing 
the patients for this study and also the invaluable assistance of Miss Stephanie 
J. lia throughout this work. We are indebted to members of the house staff 
of St. Luke’s Hospital who acted as controls in our studies. 
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MECKEL’S DIVERTICULUM 


Hahou) D. Caytor, M.D. 

Caylor-Nickd Clinic, Clinic Bospilal, BUiffton, Indiana 
INTRODUCIION 

In 1933 C. W. Mayo wrote: “Meckel’s diverticulum is frequently suspected^ 
often looked for, and seldom found.” In this study we propose to analyze sa- 
lient features of this disorder and add data on fifteen cases which we have found 
at operation. 

Johann Friedrich MeckeF- a German comparative anatomist, (1781-1833) 
was one of the early discoverers of this anomaly although Leva ter in 1671 re- 
ported a diverticulum of the terminal ileum. Ruysch in 1707 gave an illustra- 
tion of a diverticulum of the terminal ileum in his Thesaurus Anatomicus. 
Meckel, however, deserves credit for associating diverticula of the terminal 
ileum with the omphalomesenteric duct and observing their association with 
other congenital anomalies as cleft palate, harelip and bicomate uterus'®. 

EMBRYOLOGY 

Meckel’s diverticulum results from incomplete obliteration of the vitelline or 
omphalomesenteric duct in early fetal life*®- Obliteration may be incom- 
plete any place along the duct but when the segment adjoins the intestine the 
diverticulum is found. The proximal end of the yolk stalk becomes obliterated 
beginning about the fifth fetal week®. The obliteration of the stalk which 
begins in the fifth fetal week usually is completed about the seventh fetal week. 
VTien this does not occur then anomalies develop. If there is no closure a 
fistula discharging bowel contents at the navel may result. If the obliteration 
involves aU but the distd portion then a fistula discharging secretion of the 
glandular elements at the umbilicus persists and in rarer instances each end of 
the stalk may obliterate leaving a patent middle portion and accumulated se- 
cretion may form a retention cyst or enterocyst. By far the most common 
anomaly is the diverticulum. These may vary in size from a mere cupola to a 
projection 30 cm. long. The site of a diverticulum varies from the ileocecal 
valve to about 90 cm. proximal to this junction, although Nygaard and Wal- 
ters^' believe “Meckel’s diverticulum may occur from the cardia to the rec- 
tum.” In none of the fifteen cases in this series was an enterocyst or umbilical 
fistula present. In only one case (case No. 1) was a cord attached at the navel 
and the apex of the diverticulum. (See table I.) 

Heterotopic tissue occurs in about 25% of all Meckel’s diverticula®'. Four 
theories have been recently advanced to e.\-plam the presence of gastric, pancre- 
atic or duodenal tissue in this anomcdy. 
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Albrecht^* proposed that the endoderm lining of the primitive intestine pos- 
sesses potentiality of developing into the glandular components of the fully 
developed gastrointestinal tract. This Albrecht called tire pleuripotential 
capacity of these cells. 

Schartz=’ proposed a transference or reimplantation theory of the endodermal 
cells lining the primitive intestinal tube. He suggested that the rotating move- 
ment of tire embryo may have reimplanted these cells at the narrow points in 
the gastrointestinal tract. 

Farr and Penke-^ suggested that the viteUo-intestinal duct originally may 
have had a digestive function hence it embodied a complete primitive digestive 
system. Finely Greenblatt” and his associates added their theory of dysem- 
bryoma. They agreed witli Albrecht and Farr and Penke and went one step 
further and stated that while normally this embryonic system retrogressed as 
soon as its function ceased occasionally “a vestige of heterotopic tissue remained 
as a consequence of retarded embrological retrogression of the omphalomesen- 
teric duct.” 

In three of the 15 cases of this series gastric type of mucosa was found in the 
microscopic sections. Casesnumber 6, 8, and 10 (see table). In one case (No. 
IS) pancreatic heterotopia was found. 

INCIDENCE AND TYPES 

Most authors agree that the anomaly occurs in about 2 per cent of autopsies 
and the sex incidence is about 3 males to 1 female. 

Thompson in 1937 described six types of Meckel’s’^. 

(1) Typical diverticulum given off from antemesenteric side of the ileum, 
lying free in the peritoneal cavity, 82.5%. 

(2) Partial obliteration with a fibrous cord or band running from the tip of 
the diverticulum to the umbilicus or some adjacent structure, 10%. 

(3) Umbilical fistula, 6%. 

(4) Giant diverticulum often from the mesenteric side of the ileum develop- 
ing between the folds of mesentery, 0.5%. 

(5) Umbilical polyp either attached to the remains of the omphalomesenteric 
duct inside the abdomen entirely cut off from mtemal connection, 0.5%. 

(6) Simple intramesenteric variety, 0.5%. 

PATHOLOGY 

The pathologic changes that one finds in a Meckel's diverticulum may vary 
from simple inflammation” to neoplasm. In six of our fifteen cases pathologic 
changes were found in the organ or in its position or environs. Hemorrhage 
from a diverticulum is one of the most common pathological changes accom- 
panying this disorder^. Intestinal bleeding may occur with or without a defi- 
nite ulceration of tlie diverticulum. 
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Inflammatory changes have been reported by Hiller and Bernhard after 
perforation of the Meckel's diverticulum wall by a rolled tomato peeling'k 
Williams in 1940 reported a case of a Meckel's diverticulum in a 62 year old 
male in whom a fish bone had perforated the wall and caused peritonitis^^ 

Heterotopic tissue in a Meckel’s diverticulum particularly if it is gastric type 
of mucosa is prone to ulcerate and cause bleeding or perforation, pancreatic 
tissue in the wall of a diverticulum however is rarely the site of pathologic 
change'^ Because Meckel’s diverticulum is an anomaly the most bizarre 
patliologic changes can take place. McCann has reported invagination of a 
Meckel’s with partial obstruction of the ileum^®. This author further sug- 
gested that some polyps of the small intestine take origin from an inverted 
Meckel’s diverticulum. 

H. N. Harkins*^ collected from the literature and his omi practice 160 re- 
corded cases of intussusception due to invagination of a Meckel’s diverticulum. 
From this large series of cases he was able to observe several distinguishing fea- 
tures of this type of intussusception. First it tended to occur in older individ- 
uals (average age 13.1 years). There was frequently a history of previous at- 
tacks and the course of the disease was more chronic and the patient might be 
mildly ill a day or two before the onset of the major illness. Vomiting was 
intense. If a mass was palpable it was Hkelj’- to be in the right side of the abdo- 
men and rarely was the mass palpable by rectum. Bleeding was less profuse 
from the rectum. 

Gangrenous changes in a Meckel’s may follow volvulus, invagination or intus- 
susception and intestinal obstruction may accompany any of these conditions. 
Peritonitis may follow perforation, gangrenous changes or volvulus. 

This diverticulum has been found in umbilical, inguinal and femoral hernias. 
Strohl and McArthur^^ in 1939 reported two cases of Meckel’s diverticulum in 
a femoral hernia and they reviewed the literature and found 147 cases had been 
reported by Watson in 1924 — ^ninety sLx: of these cases were in inguinal hernias 
— thirty-four were in femoral hernias. 

A wide variety of benign and malignant tumors have been reported originat- 
ing in Meckel’s diverticulum. Pol)qjs®‘’ and liomyomas'^- have been re- 
ported. Nygaard and Walters^® reported twenty malignant tumors of Meckel’s 
diverticulum — fourteen of these were sarcomas and six carcinomas. Carcinoid 
tumors® ■ have been described by several observers. 

Gray and Kemohan^® reported a most unusual pathological condition in a 
Meckel’s diverticulum, an intussusception and an adenocarcinoma arising in 
ectopic gastric mucosa. 


CLINICAL SYMPTOMS 

In discussing the clinical S3nnptoms of Meckel’s diverticulum some authors 
have suggested that before 25 years of age a certain group of symptoms are 
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more likely to obtain than in tlie older age group^^. In this early age group 
hemorrhage, perforation, volvulus, intussusception and intestinal obstruction 
are the most common clinical manifestations found. Crawford' quotes : “Cor- 
riden who states that intestinal hemorrhage between the ages of 5-15 ‘years 
are rare and that Meckel’s diverticulum should always be suspected when one 
is confronted witli melena during these ages.” Chaffin® reported 19 cases of 
Meckel’s in children aged 17 hours to 8 years and intestinal hemorrhage was a 
symptom in 8 of the series. Perforation may follow a peptic ulcer and present 
the clinical picture of peritonitis. Three of Chaffin’s cases presented this 
picture. 

When a Meckel’s diverticulum becomes inflamed it gives symptoms so 
much like appendicitis that either one rarely can be distinguished. Most of the 
symptoms from the diverticulum arise from the complication to which this 
anomaly is subjected®. 

In this series of 15 cases inflammation was present in the diverticulum three 
times. One case (No. 15) revealed acute diverticulitis. One case (No. 1) re- 
vealed intestinal obstruction. One case (No. 8) revealed a perforated ulcer 
with a local peritonitis. In case No. 3 (see case report) dyspepsia and indiges- 
tion with abdominal distress were apparently caused by a Meckel’s diverticu- 
lum and in case No. 13 (see case report) melena, crampmg colicky abdominal 
pains were caused by a diverticulum. 

In these cases severe melena was a symptom in two cases (Nos. 2 and 13). 
(See table I.) 

In discussing clinical symptoms and diagnoses of Meckel’s diverticulum. 
Brown and Pemberton® stated that a patient with an une.\plained secondary 
anemia associated with a history of intestinal bleeffing or with blood in the 
stools associated with roentgenologic evidence of a normal stomach and colon 
should arouse suspicion that there is an ulcer in the ileum or Meckel’s diver- 
ticulum. Attacks of mild abdominal pain are customary yet they may not 
occur. 

In the fifteen cases in the series five gave symptoms referable to the presence 
of the anomaly and these symptoms were signs of intestinal obstruction, 
chronic dyspepsia, perforated ulcer with local peritonitis, tarry stools and acute 
inflammation, diagnosed preoperatively as acute appendicitis. (See table 1.) 

ROENTGENOLOGIC CONSIDERATION 

In none of the fifteen cases in this series was a radiologic diagnosis made of 
Meckel’s diverticulum. Pfahler'® reported two cases of Meckel’s diverticulum 
diagnosed by roentgen ray. The first was found February 2, 1923 and the 
second February 2, 1931. The first case was proved by operation, the second 
was not operated on. 

The roentgenological characters of a Meckel’s diverticulum according to 
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Pfahler were variable, but in general they were the same as any diverticulum. 
The sac cannot be filled with barium if it is already filled and peristalsis may 
be seen. 

Ehrenpreis® reported a Meckel’s diverticulum diagnosed roentgenologically 
and proved by autopsy and Skinner and Walters"® case was diagnosed roent- 
genologically before surgery. Hallendorf and Lovelace'® reported a Meckel’s 
diverticulum diagnosed by roentgenological examination of the colon. 

SURGICAL CONSIDERATIONS 

Uncomplicated Meckel’s diverticulum rarely requires any surgical procedure 
except as it is accidentally found during a laparotomy and removed. One- 
third of the cases in this series (five patients) revealed symptoms or conditions 
due to the presence of the Meckel’s diverticulum and these included intestinal 
obstruction (case No. 1), ruptured ulcer in Meckel’s (case No. 8), diverticulitis 
(case No. 15), and melena (cases No. 2 and 13). In only three of these fifteen 
cases was a condition in the diverticulum the motivating element calling for 
the surgery. In most cases it was the complications of a diverticulum that 
demanded attention. Black and Packard' in discussing the surgical complica- 
tions of this anomaly mentioned intussusception, hemorrhage, perforation and 
malignant changes as the most common and in this order. 

The technical procedure involved in excision of a Meckel’s diverticulum may 
vary from a simple ligation and excision to a large resection of small bowel in 
some of the gigantic diverticula®. Inversion of the stump of a diverticulum, as 
frequently practiced in an appendectomy, is sometimes undesirable in diver- 
ticulectomy because of encroachment of the inverted tissue on the lumen of the 
small bowel. If the base of the diverticulum is broad then excision with closure 
of the defect transversely to the long axis of the bowel may be desirable, and 
finally resection of the diverticulum and adjacent bowel with end to end or side 
to side anastomosis may be the best surgical solution. Entero-enterostomy 
around a narrowed small bowel lumen following diverticulectomy may some- 
times be desirable. If the anomaly is accompanied by complications such as 
intussusception, intestinal obstruction or volvulus with gangrene, the surgical 
technical devices required to treat the condition most expeditiously are desir- 
able, considering always the most important function of any surgical procedure 
is to carry the patient through the ordeal, cure his disease, and save his life. 

SUMMARY AND CONCLUSIONS 

Fifteen cases of Meckel’s diverticulum were studied in this series, nine were 
males and six were females. All cases of the group were found at operation. 
The complications of Meckel’s diverticulum (hemorrhage, intestinal obstruc- 
tion, perforation) are frequently the conditions requiring surgical therapy rather 
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than the diverticulum itself. The presence of heterotopic tissue in the anomaly 
is common and important. In five cases in which symptoms were apparently 
caused by tlie presence of a Meckel’s diverticulum all were relieved of symp- 
toms by diverticulectomy. 


ABSTRACT OF HISTORY 

Case mmbcr 1. Clinic number 11711. C. M., male, aged 24 years, laborer, single. 
Usual childhood diseases and diphtheria, scarlet fever, pneumonia and typhoid fever 
all in youth. Peptic ulcer which improved under ulcer management 1936. 

Present complamt paroxysmal pain right upper quadrant abdomen, nausea. 
S}Tnptoms first noticed 4-5 weeks before admission when patient was lifting a post. 
Sudden, severe pain in upper quadrant of abdomen. Immediately was nauseated 
and vomited while standing holding to post. Pain in abdomen for 2 weeks after 
this gradually decreasing but still had residual soreness in abdomen. Two days 
before admission when he lifted again, got abdominal pain but not so severe. 

Physical and laboratory findmgs. Blood hemoglobin 86% Sahli, erythrocytes 
4.15 million, leucocytes 8,000, neutrophiles 50%, lymphocytes 50%. Gastric acids, 
total 47, free 15. Gastrointestinal x-ray examination negative for gastric ulcer or 
diaphragmatic hernia. 

Exploratory laparotomy May 24, 1936. llTien the abdomen was opened a loop 
of distended small bowel was noted. This was followed down to a Meckel’s diverti- 
culum which was red, inflamed and attached at the distal end at the navel. There 
was also a fibrous band which extended from near the base of the diverticulum to 
the posterior abdominal wall and a loop of small bowel distal to the diverticulum 
had slipped under this fibrous band and was partly obstructed. The diverticulum 
was freed from the navel, excised and the stump inverted without encroaching too 
much on the lumen. The appendix was bound down by fibrous adhesion, it was 
freed, removed, stump inverted. No ulcer could be found in stomach or duodenum, 
no other lesion foimd. Wound closed without draining. Risk 1-f . Patient re- 
covered, left hospital in 2 weeks. No symptoms referable to diverticulum after 
operation. Patient subsequently did have another duodenal ulcer which responded 
to medical management. 

Case number 2. Clinic number 266S4. L, K. H., 2 day old infant male. This 
child was a premature infant bom with a congenital defect of the abdominal wall to 
the right of the navel. There was eventration through this defect of a portion of the 
large and small intestme. When a portion of the ileum was examined through the de- 
fect a Meckel’s diverticulum was plainly xdsible. 

Laparotomy October 2, 1941. Closure of congenital defect of abdominal wall. 
The defect in the abdominal wall was about 3 cm. in diameter to the right of the 
navel. The skin of the midline from the jdphoid to the defect and from the defect 
to the s}mphysis was infiltrated with 1% novocaine. A midline incision was made 
and the skin separated from the fascia and undermined. The eventration of small 
and large bowel was carefully replaced in the abdominal cavity. Child died two days 
after closure of defect. 
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Quotation from necropsy report: “A Meckel’s diverticulum 1.5 cm. long, 0.4 cm. 
in diameter was found, 11 cm. from the cecum. The distal end of the diverticulum 
was attached by a fibrous cord to a neighboring loop of small intestine”. 

Case mmher 3. Clinic mmher 16655. 0. S., aged 34 years, married, sheetmetal 
worker. Complained of vague abdominal discomfort for about one year, worse if 
ate rough vegetables, less on bland diet. Occasionally patient would have un- 
explained attacks of diarrhea, usually came on after eating. Physical examination 
was uninformative. No masses in abdomen, vague diffuse distress throughout 
abdomen. Laboratory data. Urine, sp. gr. 1020, acid, occasional pus cell. Blood 
examination: Hemoglobin 93% Salili, erythrocytes 4.63 million, leucocytes 8,800, 
lymphocytes 46%, neutrophiles 53%, eosinophiles 1%. Gastric acids total 55, 
free 35. Kline negative. Roentgenogram of stomach was negativ'e. Colon x-ray 
revealed spastic descending colon, tender over cecum. 

Laparotomy July 13, 1939. Right rectus incision, negative e.xploration of stomach, 
duodenum and gallbladder. The appendix was removed in the usual fashion, stump 
inverted. A Meckel’s diverticulum was found about 15 cm. above the ileocecal 
valve 5 cm. by 1 cm. This diverticulum was removed stump inverted. Risk 1-}-. 
Patient left hospital in 10 days. Recovered. No return of s}Tnptoms 10 years after 
surgery. 

Case number 4. Clinic number P43S. G. D., male, aged 18, married, plumber. 
Past history was unimportant except for 4 or 5 attacks of appendicitis in the last 
5 years. At work patient stopped over to pick up a bucket and noticed pain in the 
right lower quadrant abdomen, and in the back. Within two hours the pain became 
so severe that patient went home. Patient was seen at home in considerable ab- 
dominal pain, lying in bed with right leg drawn up, tender near McBumey’s point 
on palpation. 'ViTiite blood cell count 11,000 and within two hours this had increased 
to 13,000. Temperature 99.0. No pathological changes in urine. A tentative 
diagnosis of acute appendicitis was made and the patient was admitted to the 
hospital. 

Laparotomy May 17, 1941. Negative exploration of the gallbladder, stomach and 
kidneys. The appendix was long and its tip was grossly fibrosed. It was not in- 
flamed. It was removed by clamping and ligation, stump not inverted. Search 
revealed a Meckel’s diverticulum. This anomaly was approximately 15 cm. long 
and at first seemed to be a reduplication of the small bowel, however careful search 
revealed that it was a Meckel’s diverticulum. Its blood supply was ligated sepa- 
rately and the diverticulum was removed, stump inverted. Risk 1-}-. Patient dis- 
missed from hospital in 8 days. 

Case number 5. Clinic number 7007. L. P., aged 18, single, student. Past history 
unimportant, never sick. Two days before admitted to the hospital had gradually 
increasing soreness right half of the abdomen. This was transitory and lasted only 
a few hours. On the day of admission she was awakened at 6 A.M. by pain in the 
right lower quadrant of the abdomen. This pain grew steadily worse as the day 
progressed. Coughing, straining at stool, climbing stairs caused distress in the right 
lower quadrant. General physical was negative except for slight right rectus rigidity 
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and soreness. Leucocyte count 14,000. Urine no pathological changes. Tentative 
diagnosis was acute appendicitis. 

Operation Februar}- 9, 1940. The appendix was moderately inflamed and was 
removed in the usual fashion, stump inverted. There was a Meckel’s diverticulum 
as large as the bowel about 20 cm. above the ileocecal valve. It was removed, stump 
inverted. Risk 1. Patient left hospital in one week. 

Case number 6. Clinic number 26903. A. C., aged 27 years, single, factory 
worker. Past history thyroidectomy 1940. Tonsillectomy 1939. Influenza and 
pneumonia at age 5 years. Complained of nervousness for 3 years, fatigue 3 years 
and pahi in the right lower quadrant for 1 year. For the past 3 years patient had 
been nervous, easily upset, ci^dng spells, irritability, fits of depression. A thyroidec- 
tomy was done in 1940 but had no effect on these symptoms. Patient had been 
fatigued for 3-4 years. Has worked in factory 6 years and was completely exhausted. 

Dull aching pain right lower quadrant of the abdomen present most of the time 
for past year aggravated by coughing or lifting. Loss of weight 10 pounds in one 
month. 

Physical findings: A well developed, adult, white female, not acutely ill. Ten- 
derness over McBurney’s point. Negative pelvic examination. 

Laboratory data: Urine sp. gr. 1015, acid, no pathological findings. Blood hemo- 
globin 79% Sahli, erythrocytes 4.06 million, leucocytes 6550, lymphocytes 37%, 
neutrophOes 67%, basophiles 1%. Gastric acidity, total 35, free 20. Basal metabo- 
lism minus 6%. Barium enema — the colon fills completely and appears normal in 
contour and capacity. There is free filling of the terminal ileum. The appendix 
was not visualized, but there was definite tenderness localized to the mesial side of 
the cecum. 

Operation November 17, 1941. Tentative diagnosis chronic appendicitis, explored 
pelvis. Appendix removed, stump inverted. Meckel’s diverticulum found hands 
breadth above ileocecal valve. Meckel’s excised. Risk 2-4-. Patient discharged 
from hospital 13 days. 

Case ntmber 7. Clinic number 7196. F. B., aged 31 years, married, housewife, 
5 children living and well. Had rheumatic fever in childhood. Patient came to 
hospital for relief of vaginal bleeding 3 weeks post-parteum. The patient had 
passed tissue resembling placenta 4 days before admittance to hospital and had 
continued to have vaginal bleeding since. 

Physical findings revealed a well nourished young woman not acutely ill. The 
physical examination was unimportant except for vaginal bleeding and an enlarged 
uterus. 

Pertinent laboratory' data: Urine sp. gr. 1010, alkaline, pus and blood in urine. 
Erj'throtytes 3.39 million, leucocytes 19,600, hemoglobm 74%, Mazzini negative. 

A dilatation and curettage of uterus was done January 23, 1942, and a small piece 
of placenta was removed. A small uterine fibromyoma was found during vaginal 
examination under anesthetic. After consultation with patient and her family a 
pelvic laparotomy was decided on and this was done about a week later. In the 
course of this pelvic operation a Meckel’s diverticulum was found and removed with 
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inversion of the stump, and patient left hospital two weeks later. The Meckel’s 
diverticulum was symptomless and an incidental finding during the pelvic laparot- 
omy. 

Case number S. Clinic number 26522. D. S., aged 12 years, school boy. This 
lad was a strong sturdy boy whose only illnesses had been childhood diseases. He 
was admitted to the Clinic Hospital during the night as an emergency and gave this 
history. He had been feeling fine, was working during the evening in a “pin ball 
booth” at the local street fair. After his evening meal he became acutety ill with 
abdominal cramps and went home about 9 P.M. The pain persisted and increased. 
At first it was in the upper abdomen. This distress finally localized in the right 
lower abdominal quadrant. The boy was brought to the hospital by his father who 
had decided the boy had appendicitis. 

Physical examination revealed a sturdy, muscular boy, acutely ill. Temperature 
100. Pulse 80. Respiration 20. The lad as he lay in bed would apparently have 
paroxysms of abdominal pain. During severe episodes of pain he would draw his 
legs up. There was exquisite tenderness in the right lower quadrant of the abdomen, 
and rebound tenderness. 

Pertinent laboratory data: Urine, sp. gr. 1020, acid, no pathological findings. 
Blood hemoglobin 83% Sahli, leucocytes 17,000, erythrocytes 4.5 million. A tenta- 
tive diagnosis of acute appendicitis was made and an emergency operation was de- 
cided on. 

Operation September 24, 1941. The patient took the anesthetic very poorly and 
began to vomit a large quantity of food. Every effort was made to avoid aspiration. 
The peritoneum contained a few cc’s of turbid bloody fluid. The appendix was 
moderately inflamed, it was removed and the stump inverted. Further search for 
abdominal pathology revealed an acutely inflamed Meckel’s diverticulum, 5 cm. by 
2 cm. about 20 cm. above the ileocecal valve. There was a small perforation near 
the tip of the diverticulum from which gas occasionally bubbled. There was a 
fibrinous exudate on the surface of the organ. The mesentery of the diverticulum 
was ligated and the organ was removed, stiunp inverted into the small bowel without 
excessively encroaching on the lumen. No other lesions found. Closure without 
drainage. The post operative course was stormy for a few days. Patient dis- 
charged in 10 days walking. Postoperative follow up revealed complete relief of 
symptoms. 

Case number 9. Clinic number 9680. B. B., aged 26, married, housewife and 
mother of two living children. Her past history was unimportant. She complained 
of menstrual irregularity, nervousness, exhaustion, backache and bleeding from the 
rectum (bright red blood with movements). Physical findings were blood pressure 
114/74, pulse 76 and temperature 99°. Enlarged tender uterus particularly on left 
side. Rectal examination revealed uterine enlargement, probably fibroid tumor. 
Laboratory examination revealed urine sp.gr. 1012, neutral, trace of bile, no albumin 
or sugar. Blood examination revealed hemoglobin 82% Sahli, erythrocytes 4.16 
million, leucocytes 9500, neutrophiles 82%, lymphocytes 16%, eosinophiles 2%, 
Kline negative and Friedman’s test urine negative for pregnancy. 
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A tentative diagnosis of fibromyoma of uterus was made. At operation on March 
2, 1935 a subtotal hysterectomy and left oophorectomy was performed. In the 
course of the operation a Meckel’s diverticulum 5 cm. by 1 cm. was found and re- 
moved. Pathological e.\-amination revealed fibromyoma uterus, chronic salpmgitis 
and Meckel’s diverticulum. Patient had uneventful recovery and left the hospital 
about 10 days after h3’Sterectomy, walking. 

Case number 10. Clinic number 27578. L. S., aged 23 years, single, male, student. 
In his youth, age 18, patient had had poliomyelitis without any paralysis. Past his- 
torj^ othenvise was unimportant. Patient entered clinic for a general “check up” 
and physical examination. This examination revealed no physical findings of signif- 
icance except a right maxillarj'^ sinusitis which was treated by an otolaiyngologist. 
A week later patient returned, he had gone back to school and been awakened in 
night with indigestion, epigastric pain, nausea. School doctor advised patient that 
he tliought he had appendicitis and he returned to the clinic. Physical findings 
revealed blood pressure 130/80, pulse 84, temperature 99.2. Abdomen, no partic- 
ular tenderness, cecum palpable, rectal negative. Laboratory data: Urine sp. gr. 
1012, alkaline, no albumin, sugar or bile, 1-f phosphates. Blood icterus index 10, 
hemoglobin 91% (photolometer), erythrocjTes 5.34 million, leucocytes 10,600, neu- 
trophiles 64%, lymphocytes 36%, Mazzmi negative. 

A tentative diagnosis was made of subsiding appendicitis and patient returned to 
school. In the next three weeks patient had three similar attacks which his school 
doctor diagnosed as appendicitis and he was advised to enter hospital for appendec- 
tomy for chronic recurring appendicitis. IVhen he entered the hospital the only 
findings were slight tenderness over McBurney’s point and leucocyte count of 11,000. 

Operation December 26, 1945. Negative exploration of gallbladder, pylorus and 
duodenum. The appendix was brought up into the wound and found to be beaded 
with fecal concretions and an appendectomy was done with ligation, no inversion of 
stump. Further exploration revealed a Meckel’s diverticulmn 4 cm. by 0.6 cm. 
There was no evidence of inflammation in the diverticulum. Diverticulectomy per- 
formed by ligation and without inversion. Sulfa powder dusted on stump. Patient 
left the hospital in seven days. 

Case number 11. Clinic number 28316. N. M., aged 22, single, female, checker 
in supermarket, came to the clinic complainmg of pain in the right side of the ab- 
domen and hip. Vaginal discharge, swelling of feet, and exhaustion. There were no 
important data obtamed from past history. The pain in the right lower abdomen 
and right hip came first several months ago, comes and goes, aggravated by being on 
feet walking. Patient did this constantly at work. Pain was aggravated by con- 
stipation. Resting, especially in bed gave some relief. Vaginal discharge had been 
present for several months, yellowish-white always worse after periods. Swelling 
of feet came on as day wore on and by night feet were swollen, tender— swelling 
always disappeared over night. Phj'sical examination revealed a blood pressure 
120/80, pulse 100, temperature 98.6. Slender, linear type individual. Breasts 
tender before periods. Slight soreness over McBumey’s point. Pelvic examina- 
tion revealed cervical erosion, small upright uterus. Laboratory data— urine sp. 
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gr. 1023, alkaline, 2+ crystals, negative for albumin, sugar or bile. Blood hemoglo- 
bin 66% (pliotolometer), sedimentation rate 2, erythrocjdes 3.54 million, leucocytes 
9,700, neutrophiles 78%, lymphocytes 22%, Mazzini negative. Culture and smear 
from cervix revealed trichomonas vaginalis and no gonococcus in either smears or 
culture. 

A barium enema revealed that “the colon completely fills and is generally ptotic 
with the cecum lying low in pelvis. There is an acute tenderness localized to the 
mesial border of the cecum. Film studies showed the appendix partially obscured 
by the terminal ileum. Conclusion: Ptotic colon — appendicitis questionable.” An 
exploratory laparotomy was advised. 

Operation May 22, 1942. A portion of the left ovary was cystic and this was re- 
moved. There was no gross change of the uterus, tubes and right ovary. The ap- 
pendix was beaded with fecal concretion and was removed, stump inverted. A 
Meckel’s diverticulum about 2 cm. by 0.5 cm. a few cm. above the ileocecal valve. 
It was removed, stimip inverted without encroaching too much on bowel lumen. 
Closure in usual fashion in layers. Patient left hospital walking in 10 days. 

Case number 12. Clinic number 34650. A. H. M., male. Aged 46, married, 
salesman. Came to the clinic complaining of backache and bleeding from the rectum 
at intervals for 8 months. The present complaint dated from an injury to the 
patient’s back which occurred while he was lifting some heavy grain sacks. He was 
in bed about 10 days after the injury and then after this he suffered from backache, 
increasing constipation, and bleeding from the rectum. These hemorrhages were 
attributed by the patient to hemorrhoids. He had lost 30 pounds in weight for no 
apparent reason. 

Physical findings, pertinent data: Height 72 inches, weight 217 pounds, blood 
pressure 135/78 pulse 78, temperature 98.6. Chronically infected tonsils. Dental 
abscesses proved by roentgenograms. Heart sounds normal. Lungs negative. 
There were no unusual masses or tenderness in the abdomen. 

Laboratory data: Urine sp. gr. 1029, acid, no albumin, sugar or bile. Few pus 
cells in microscopic examination. Blood hemoglobin 79%, (pliotolometer) erythro- 
cytes 4.04 million, leucocytes 5,300, neutrophiles 72%, lymphocytes 28%, Mazzini 
negative. Culture of stool revealed B. coli and streptococcus. A barium enema re- 
vealed a spasm of the sigmoid. 

A sigmoidoscopic examination revealed a lesion encircling the sigmoid and a biopsy 
removed at this time revealed an adenocarcinoma grade 4. This established the 
diagnosis and the patient agreed to an exploratory laparotomy after preparation. 

Operation. There was no gross involvement of the liver or the periaortic lymph 
nodes. The growth was extensive and filled most of the true pelvis, and the oper- 
ability of the growth was in question and it was decided to do a double barrelled 
colostomy, Rankin type, and give the patient x-ray treatment and then re-explore 
him. This was done some weeks later after a series of x-ray treatments. At this 
second procedure the carcinoma was inoperable. A Meckel’s diverticulum was 
found in the ileum and removed. The diverticulum was 10 cm. by 3 cm. 

This patient died at his home from carcinoma about 1 year after the second opera- 
tion. 
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Case number 13. Clinic number 59976. V. R, female, aged 33, married, housewife. 
Came to the clinic complaining of stomach and bowel trouble, nervousness, female 
trouble. Past history of disease was unimportant. 

Seven 5 ^ears before entering the clinic this patient had a “nervous breakdonm” 
and she had never enjoyed robust health since this illness. Before this illness she 
had low abdominal pain which she thought was related somehow to her genital or- 
gans. These disturbances usually came midway between periods and patient got 
some relief from lying cross-way on bed prone. Patient’s appetite had been good but 
frequently after eating she had distress and pain through the abdomen. Most of 
the time this patient had the feeling of some sort of cramping or obstruction in the 
bowels and no kind of a cathartic seemed to give satisfactory relief for this feeling. 
Tarry stools have been present on several occasions. 

Physical findings: Blood pressure 105/78, pulse 72, temperature 98.6. Patient 
was a well nourished, adult, female with no physical deformity. Heart sounds were 
normal. No enlargement of thyroid, no tremors. Abdominal palpation revealed 
no masses and no tenderness. Pelvic examination revealed a retroversion of the 
uterus and a mass posterior to the uterus which was thought to be a fibroid tumor of 
the uterus or a tumor of the ovary. 

Laboratory data: Urine sp. gr. 1017, pH6, albumin, sugar and bile negative. 
Blood hemoglobin 88% (photolometer), erythrocytes 4.46 million, leucocytes 4,550, 
neutrophiles 58%, eosinophiles 1%, lymphocytes 48%, Mazzini negative. Basal 
metabolism rate mmus 1%. 

Roentgenograms: Chest ray negative. Colon essentially negative. Appendix 
visualized by fluoroscopy. Gastrointestinal series — stomach, duodenum and esoph- 
agus revealed no disease in these organs. 

A tentative diagnosis of fibromyoma of the uterus was made and the patient was 
advised to have a hj'sterectomy. 

The uterus was retroflexed and retroverted, about twice normal size and appar- 
ently contained fibroid tumors. A supravaginal hysterectomy was done removing 
both tubes. The ovaries were not changed and were not disturbed. An appendix 
measuring 8 cm. by 0.8 cm. was removed with inversion of the stump. A Meckel’s 
diverticulum was found 10 cm. above the ileocecal valve. The diverticulum was 
excised and measured 4.5 cm. by 1 cm. Microscopic examination of the Meckel’s 
revealed no unusual structures. 

This patient was in the hospital for 15 days. Her postoperative course was 
disturbed by abdominal distension and 4 days after surgery there were dark tarry 
stock. Patient dismissed in good condition. Patient was relieved of symptoms 
when last heard from two months after operation. 

Case number 14. Clinic number 26341. R. S., male, aged 18 years, student, 
single. Complained that three or four days prevdously he began to have a contmuous 
dull aching pain in the right lower quadrant of the abdomen. There was no nausea 
or vomiting, constipation or appetite change. Examination at home revealed mini- 
mal tenderness over McBumey’s point and some rigidity of the right rectus muscle. 
There was also slight bilateral inguinal Ijmphadenopathy. The white count at 
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this time was 10,000. Four hours later the leucocytes numbered 12,000, and the 
patient entered the hospital. 

Physical findings: Blood pressure 140/80, temperature 98.0 pulse 100. Patient 
was a well developed, well nourished, young male not acutely ill. No pathology 
found in head or neck. Chest sounds clear. Heart sounds revealed no abnormality. 
Examination of the abdomen revealed some right rectus rigidity and tenderness on 
pressure near McBurney’s point. Rectal examination revealed tenderness on the 
right side. 

Laboratory data: Urine — sp. gr. 1020, pH6, no albumin, no sugar, microscopic 
examination revealed no findings. Blood — ^hemoglobin 85% (photolometer), eryth- 
rocytes 4.2 million, leucocytes 12,000. 

A tentative diagnosis of acute appendicitis was made and the patient was advised 
to have an appendectom 3 ^ 

The appendix was visualked. It was inflamed near the tip and there were many 
enlarged inflamed mesenteric Ijnnph nodes, particularly in the ileum. The ap- 
pendix was removed after ligation and without inversion of the stump. Further 
search revealed a Meckel’s diverticulum. This was about 15 cm. above the ileocecal 
valve and the diverticulum apparently arose from the lateral wall. Because of this 
and the wide base the diverticulum was excised between clamps. The diverticulum 
measured 5 cms. by 2 cm. Microscopic examination of the diverticulum revealed 
gastric type of mucosa in some areas. Recovery was uneventful and patient left 
hospital on seventh day. 

Case number 15. Clinic number 61763. N. H., male, aged 16 years, single, stu- 
dent. Came to clinic complaining of pain in the right lower quadrant of the ab- 
domen, which began the afternoon of the previous day. This pain was periodic and 
severe, “doubled patient up”, lasted about one-half hour and disappeared spon- 
taneously. A few hours later when patient bent fonvard the pain returned and had 
persisted ever since. A leucocyte count at this time revealed 7,700 cells. Physical 
examination revealed tenderness which was as great on release of pressure on the 
abdomen as during application of pressure. Rectal examination revealed soreness 
on the right side of the rectum but no mass. 

The next morning examination at the clinic revealed the findings as given plus a 
tendency of the patient to walk slightly bent forward as though protecting his ab- 
domen. There was no history of diarrhea or constipation, nausea or vomiting and 
the patient had had usual daily bowel movements. 

Physical findings: Height 75 inches, weight 165 pounds, blood pressure 135/90, 
pulse 80, temperature 99.0, and the findings already described above. The remainder 
of the physical examination was uninformative. 

Laboratory data: Urine — pH5, albumin l-p, bacteria 2-1- , pus !-{-. Blood 
hemoglobin 91% (photolometer), erythrocytes 4.32 million, leucocytes 10,100, neu- 
trophiles 64%, basophiles 2%, lymphocytes 34%. 

A tentative diagnosis was made of acute appendicitis and an appendectomy was 
recommended and accepted by the patient. 

There was no free fluid in the peritoneal cavity. There was no gross change of 
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the gallbladder. A retrocecal appendix which revealed no change was brought into 
view, and removed without inversion of the stump. A search was then made for a 
Mechel’s diverticulum and one was found about 20 cm. above the ileocecal valve. 
It was acutely inflamed and measured 7 cm. by 2 cm. The diverticulum was 
removed. 

Pathologic studies of the diverticulum revealed an acute inflammation of the or- 
gan with panaeatic tissue in the wall near the tip. 

The appendix revealed no significant changes. 

Thepatienthad an uneventful convalescence and left thehospital in one week walk- 
ing. He now is working in hospital as orderly and free of symptoms. 
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HIATUS HERNIA AND CARCINOMA OF THE STOMACH 
AND ESOPHAGUS 

Ieving B, Brick, M.D. 

From the 5th and 6lh Medical Services (Boston University), Boston City Hospital, Boston, Massachusetts, 
and the Department of Medicine, Georgetown University School of Medicine, Washington, D. C. 

INTRODXTCTION 

In a recent study ^--oi the incidence of hiatus hernia and associated lesions 
diagnosed by the roentgen ray, a review of the data revealed the infrequency 
vnth which gastric and esophageal carcinoma were associated with hiatus 
hernia. 

Table 1 shows the essential material on which the present study was based. 
In a large general hospital, the X-ray reports of 3448 patients who had upper 
gastrointestinal barium examinations were studied. In this group of patients, 
308 or 8.93% were shown to have a hiatus (diaphragmatic) hernia. This 
entity was the second most commonly diagnosed, duodenal ulcer occurring 
in 705 or 20.41% of the patients. In this unselected group, carcinoma of 
the stomach was diagnosed after roentgen study in 101 patients or 2.92%. 
That the patient material studied is not preponderantly in the elderly age 
groups is demonstrated by the diagnosis of duodenal ulcer, not imiquely a 
disease of the aged, in one of every five patients examined. While three 
types of hiatus hernia may be differentiated roentgenologicaUy, in the present 
study no differentiation is made since the manifestations of all types are 
similar. 

In the 308 cases of hiatus hernia, 79 associated gastrointestinal lesions 
were diagnosed, as shoum in Table 2. The associated diagnoses are not 
included in the diagnoses in Table 1. It will be noted that while gastric 
carcinoma was diagnosed by X-ray in 4 patients, with hiatus hernia, clinical 
study revealed that only two patients actually had carcinoma. Details 
in these cases will be given below. One case of a carcinoma of the esophagus 
accompanying a hiatus hernia was also confirmed clinically. 

Carcinoma of the stomach, then, occurred in 2.92% of all patients studied 
but in only 0.65% of the patients with hiatus hernia. Thus, in this rather 
large group of patients, carcinoma of the stomach occurred four times as 
frequently in tlie group without a hiatus hernia. Since 80% of the group 
with hiatus hernia were over the age of 50»- = this seems even more striking. 
It was, therefore, thought worthwhile to review' the literature and present 
the clinical data in these cases of carcinoma accompanjdng hiatus hernia. 
The analog}' with reference to duodenal ulcer and carcinoma of the stomach 
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comes readily to mind. It is the clinical impression of some authors that 
carcmoma of the stomach occurs mucli less frequently in patients who have 
duodenal ulcer. Fisher, Clagett, and McDonald® review this subject quite 
thoroughly and confirm, in a series of cases of large proportions, the im- 
pression that patients who have duodenal ulcers rarely have gastric car- 
cinoma. They were unable to reach any conclusion as to why this should 

TABLE 1 


Imiicncc of inosl frequent diagnoses in upper gaslroinleslinal roentgen examinations 



NO. or 
PATIENTS 
HAVING 
UPPER GAS- 
TROINTESTI- 
NAL X-RAY 
STVDY 

DUODENAL ULCER 

HIATUS HERNIA 

GASTRIC ULCER 

CARaNOUA 

STOifACH 

No. of 
cases 

% 

No. of 
cases 

% 

1 No. of 

1 cases 1 

% 

1 No. of 
cases 1 

% 

1945 

1619 

315 

19.45 

140 

8.64 

— 

3.08 

■1 

2.53 

1946 

1829 

390 

21.32 

168 

9.18 


3.82 


3.28 

Totals 

3448 

70S 

20.41 

308 

8.93 


3.48 

101 

2.92 


TABLE 2 

Associated gastrointestinal lesions diagnosed by x-ray study in 308 cases of hiatus hernia 


No» of 
eases 

Esophageal diverticulum 5 

Esophageal varices 3 

Esophagitis 3 

Esophageal carcinoma 1 

Gastric ulcer 2 

Gastric carcinoma 4 (2)* 

Gastric diverticulum 1 

Gastritis, hypertrophic 2 

Hypertrophy of pylorus 1 

Duodenitis 3 

Duodenal ulcer 31 

Duodenal diverticulum 15 

Jejunal diverticulum 3 

Totals 79 


* Clinical investigation of these 4 cases revealed that only two actually had carcinoma. The 
other two cases (one at operation and one at necropsy) did not have carcinoma of the stomach. 

occur. One wonders whether this might also be true in patients who have 
hiatus hernias. 

CARCINOMA OP STOMACH ASSOCIATED WITH HIATUS HERNIA 

MoUer^ presented a case, with necropsy, of a 62 year old male who had 
a carcinoma of the fundus of the stomach in association with a hiatus hernia. 
A thorough review of the world literature by MoUer added six other such 
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cases reported prior to his. All save one case occurred in patients over the 
age of 50. The exception was a female of 27 who, in addition to a hiatus 
hernia, had a carcinomatous gastric ulcer which perforated. This latter 
case was originall)’’ reported by Watt* who stated that the hernia of the dia- 
phragm was traumatic, the result of a slide of sand falling on the patient 
10 years previous to discovery of the diaphragmatic hernia. Including Moller’s 
case, only two of the carcinomas were in the cardiac portion of the stomach. 

TABLE 3 


Summary of cases of hiatus hernia associated smth carcinoma of stomach 


ATJXaOR 

KO. OP 
CASES 

BOW DIAGNOSED 

POETION OF STOitACH 
INVOUXD 

MoUer (4) 

7* 

Necropsy 

2 — Cardiac 

Magnes and Clerf (6) 

1 

Clinically 

Cardiac 

Held and Goldbloom (7) 

1 

No data 

Pyloric 

Cowan (8) 

1 

Surgery 

Antral 

Jacobs (9) 

1 

Necropsy 

Cardiac 

Jankelson and Slorein (11) 

2 

Clinically 

2 — cardiac 

Holland and Logan (12) 

1 

Biopsy 

Cardiac 

Jackson (12) 

“Few” 

No data 


Beilin (13) 

1 

No data 


Christiansen (14) 

1 

Necropsy 

Cardiac 

Young (15) 

1 

Necropsy 

No data 

Mutphy and Hay (16) 

2 

No data 


Harrington (17) 

5 

Surgery 

4 — no data 

1 — pyloric 

Olsen and Harrington (18) 

3 

2 — biopsy 

1 — surgerj' 

3 — cardiac 

Smitbers (19) 

2 

1 — necropsy 

1 — no data 

1 — lesser curvature 

1 — cardiac 

Dunhill (19) 

3 

No data 


Johnstone (19) 

5 

No data 


Warmoes and Pennewaert (20) 

3 

No data 


Mailer (21) 

1 

Surgery 

Cardiac 

Brick 

2 

1 — surgery 

1 — clinically 

1 — lower third 

1 — pyloric 


* Six cases from literature. 


Table 3 summarizes the reported cases is, is. i?. is, is, 

of associated hiatus hernia and carcinoma of the stomach and includes 
two cases being presented in this paper. 

In reporting a confirmed case of carcinoma of the cardiac end of the stomach 
associated with a hiatus hernia, Jacobs® remarked that the rarity of the co- 
incidence of the two conditions is not surprising when one considers the in- 
cidence of carcinoma of the cardiac end of the stomach and of hiatus hernia 
both of which are relatively uncommon. Actually, however, at the present 



50 


IRVING B. BRICK 


Vol. 13, No. 1 


time hiatus hernia is diagnosed quite frequently, as noted above. Golden*® 
estimated that carcinoma of the cardiac portion comprised only 5% of all 
carcinoma of the stomach. 

An extremely interesting case was reported by Holland and Logan*®. A 
74 year old male was examined because of dysphagia and loss of weight. An 
X-ray examination demonstrated a hiatus hernia and an irregular outh'ne 
in the lower esophagus. Esophagoscopy with biopsy was performed. The 
histological diagnosis was ulcerative esophagitis. A year later this was re- 
peated and the histological report was grade 4 carcinoma. Jackson, who 
performed the esophagoscopies, commented that he had seen a few cases 
in which carcinoma developed in the herniated portion of the stomach but 
did not at all feel that the hiatus hernia was a causative factor. 

Harrington*’^ who has published extensively on the surgical aspects of 
hiatus hernia, listed 5 of 223 patients operated on for hiatus hernia as having 
associated carcinoma of the stomach. No detailed information about these 
cases was given. In a recent article*® Olsen and Harrington reported 220 
cases of patients with the shortened esophagus type of hiatus hernia. In 
three of these patients gastric carcinoma of the cardiac portion was dem- 
onstrated. Whether there is duplication of the cases in both papers men- 
tioned by Harrington cannot be determined. Thus, all these cases are listed 
in Table 3. 

Smithers*® presented the postmortem findings in the case of a 78 year old 
female who had a hiatus hernia and a carcinoma of the lesser curvature of 
the stomach. In the discussion of this paper, DunhiU mentioned that he 
knew of three and Johnstone was quoted as having seen 5 additional cases 
of carcinoma of the stomach together with a hiatus hernia of the shortened 
esophagus type. Smithers also reported another case of a 66 year old male 
with a hiatus hernia of the shortened esophagus type who had an adeno- 
carcinoma of the cardia. 

It will be noted that there is a total of 43 such cases of which only 23 were 
diagnosed either by necropsy, biopsy, or at surgery. Clinical diagnosis in 
all of the cases so listed, of course, includes roentgenologic examination. That 
X-ray examination may lead to an error in diagnosis, in this respect, is pointed 
out in two cases to be presented below. Two reports also indicated that 
a mistaken diagnosis of carcinoma of the stomach may be made in cases of 
hiatus hernia. 

Rigerone®® in reviewing 12 cases of hiatus hernia reported a 60 year old 
female who had been vomiting three days. A mass the size of a grapefruit 
was felt in the epigastrium. Fluroscopy showed complete obstruction at 
the pylorus and a diagnosis of gastric carcinoma was made. At operation, 
a hiatus hernia was found with most of the stomach being located above the 
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diaphragm. No carcinoma was noted. Huard*^ reported the case of a man 
who had had a gastric hemorrhage. The X-rays revealed a lesion in the 
antrum which was thought to be a carcinoma. At surgery, only a hiatus 
hernia was found to which the antral portion of the stomach had become 
attached. 

In 24 of the 43 cases listed in Table 3 information as to the region of the 
stomach involved with neoplasm was given. Of these 24 cases, 13 or 54% 
occurred in the cardiac portion of the stomach. It is noted that several of 
this latter group were located in the herniated portion of the stomach. As 
previously noted, ordinarily only 5% of carcinomas of the stomach occur 
in the cardiac portion. In hiatus hernias, while the incidence of carcinoma 
of the stomach appears to be quite infrequent, when it does occur it is more 
frequently located in the cardiac portion of the stomach than is usually ob- 
served. It is realized that the number of cases is quite small and this im- 
pression is probably not statistically significant. 

Case 1. B. C. B. ^ 1093122. A 78 year old white female entered the hospital 
on April 11, 1945 complaining of vomiting of three weeks’ duration. In 1942 the 
patient had an operation for a carcinoma of the hepatic flexure of the colon. She 
did well until ten months prior to admission when she began to lose weight. Three 
months prior to admission she started to have indigestion, characterized by epi- 
gastric pain and distress. For three weeks prior to admission, she had almost con- 
tinuous vomiting with a great deal of gas and belching. Over the past nine months 
she had lost twenty pounds. 

Physical examination revealed an emaciated female. There was a well healed 
right lower quadrant scar; a firm 3x1 inch mass was felt in the epigastrium and 
was thought to be liver edge. 

Laboratory examination revealed a moderate hypochromic anemia and three 
guaiac negative stools. X-ray of the chest, pelvis, skull, and lumbosacral spine re- 
vealed no metastases. A barium enema revealed only diverticulosis of the descend- 
ing colon. A gastrointestinal x-ray on April 23, 1945, revealed the esophagus to be 
short and the cardiac portion of the stomach in the chest. The stomach revealed 
a rather large filling defect involving the prepyloric portion. The defect was ir- 
regular, constant and no peristaltic waves passed through it. An ulcer crater was 
visualized in tlie center of the defect on the greater curvature side. In sk hours 
there was a 5% residue in the stomach. 

X-ray Diagnosis: 1. Shortened esophagus with a partial intrathoracic stomach, 
2. Carcinoma, pyloric end of the stomach. 

In view of the patient’s condition, it was not felt that anything definitive could 
be done. She continued to vomit and had to be fed by stomach tube. The patient 
died on May 16, 1945. 

Case 2. B. C. H. f 1175559. A 79 year old white female was admitted on May 
1, 1945, complaining of abdominal pain. Six weeks prior to admission the patient 
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began to experience burning pain in the epigastrium, which was partially relieved 
by amphogel. This was followed by vomiting which became progressively severe 
and frequent. Patient lost 16 pounds in six weeks. Fifteen years prior to entry, 
she had an operation, presumably gastroenterostomy, “for stomach ulcers”. This 
operation was performed after many years of stomach trouble. Following this op- 
eration, she was placed on a diet and did fairly well until her present illness. 

Laborator}’- findings revealed a “three plus” guaiac stool. Other laboratory re- 
sults were not remarkable. 

Ph 3 'sical findings were not remarkable. 

Gastric analysis revealed no free acid before or after 0.5 cc. histamine subcuta- 
neously. X-ray of the chest, lumbosacral spine and pelvis revealed no metastases. 
Gastrointestinal series on May 8, 1945, revealed a small hiatus hernia; an irregular 
filling defect was present in the p 3 dorus causing obstruction. The stoma of a gas- 
troenterostomy was seen to function and the duodenum filled only slightly. At the 
end of sLx hours 75% residue of the barium remained in the stomach. X-ray Diag- 
nosis: Small hiatus hernia and carcinoma of tlie pylorus of the stomach. 

On June 6, 1945, operation was performed. The lower third of the stomach was 
replaced by hard firm carcinoma; several metastases were noted in the liver and the 
lymph nodes on the lesser curvature of the stomach were enlarged. An anterior 
gastrojejunostomy was performed. 

Patient did well for the first six weeks, but developed pneumonia with staphylo- 
coccus aureus bacteremia. She died on July 21, 1945. 

Case 3. B. C. H. 1211887. A 78 year old white female was admitted on May 
29, 1946, because of sudden swelling of the face. For three weeks prior to admission 
she had had nausea and vomiting. History was not very reliable. 

Physical examination showed a large hard parotid swelling of the right side. Sten- 
sen’s duct was reddened and showed exudation of pus on the right. Otherwise phys- 
ical examination was not remarkable. 

The patient’s parotitis was treated and there was marked improvement in her 
condition. Further questioning revealed that patient had two episodes of pain in 
the right upper quadrant with jaundice. X-ray examination revealed a non-func- 
tioning gall bladder and multiple opaque calculi. 

Because of complaints of epigastric distress after eating, a gastrointestinal series 
was obtained on June 27, 1946. This revealed a small hiatus hernia. A constant 
irregular narrowing of the prepyloric region was noted, but no ulcer was seen. 

X-ray Diagnosis: 1. Early neoplasm of the prepyloric region. 2. Small hiatus 
hernia. 

On July 22, 1946, the patient experienced left ventricular failure with pulmonary 
edema and despite treatment died on the next day. 

Post-mortem examination revealed the stomach to be perfectly normal. Ana- 
tomical Diagnosis: Arteriosclerotic heart disease with congestive heart failure. 
Chronic cholecystitis with cholelithiasis. Biliary cirrhosis. 

Case 4. B. C. H. ^ 1248802. A 68 year old white male was first admitted to 
the hospital in 1941 because of epigastric pain and distress of two months duration. 
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Patient noticed that he had heartburn which was not influenced by eating, but 
seemed to be made worse by worrying and working. He was placed on a convales- 
cent Sippy diet and there was some improvement. He was admitted on May 23, 
1946, because of heartburn and cramping epigastric pain with little relationship to 
food. The patient was not very intelligent and history was not too clear. How- 
ever, the same difficulty of gastrointestinal symptoms had been noted for six years, 
but had been getting progressively worse. 

A gastrointestinal series on May 19, 1946, in the outpatient department revealed 
a large hiatus hernia. Immediately proximal to the pylorus there was an area of 
irregular narrowing with a penetrating ulcer extending off the lesser curvature side 
of the pylorus and measuring 1 cm. in diameter. There was some distension of the 
duodenal cap noted. 

X-ray Diagnosis: 1. Large hiatus hernia. 2. Penetrating ulcer of the pyloric re- 
gion. 3. Irregularity of the prepyloric region. 4. Malignancy cannot be ruled out. 

On May 27 gastric analysis revealed 40 units of free HCl acid and 65 units after 
histamine. An operation was performed on June 5, 1947, at which time a pene- 
trating ulcer adherent to the liver, 3 cm. above the pylorus, on the lesser curvature, 
was found. This had a benign appearance which was confirmed by microscopic 
examination. 

A hiatus hernia admitting 3 fingers was also found. 

A posterior gastroenterostomy was done because of the induration found at lapa- 
rotomy. The patient withstood the operation well, but two weeks postoperatively 
he was still having the same symptoms he previously experienced. 

It will be noted that in cases 3 and 4 carcinoma of the stomach was erroneously 
diagnosed in the presence of a hiatus hernia. In case 4, the error of diagnosing a 
benign lesion in the antrum for a malignancy is easily understood. But in case 3, 
no obvious explanation for the x-ray findings was forthcoming at necropsy. 

CARCINOIIA OF ESOPHAGUS ASSOCIATED tVIXH HIATUS HERNIA 

In the present study only one of the 308 cases of hiatus hernia was as- 
sociated with carcinoma of the esophagus. Unfortunately, data as to the 
incidence of this carcinoma in the 3448 patients studied was not obtained. 
However, in the age group in which the 308 hiatus hernias were found, it 
occurs not infrequently. Recently, Sweet^ commented that carcinoma 
of the esophagus was a common disease occuring, in his experience, in two- 
thirds as many cases as carcinoma of. the stomach. 

The occurrence of esophageal carcinoma and hiatus hernia in the same 
patient is very uncommon. Moller* in reviewing the literature was able 
to find only two cases. Wolf-® reported a case, with necropsy confirmation 
of esophageal carcinoma in association "with a hiatus hernia. Magnes^® in 
discussing the short esophagus type of diaphragmatic hernia stated that 
he had seen three cases of concurrent esophageal carcinoma. Raven®^ re- 
ported the occurrence of a carcinoma of the esophagus in a 58 year old male 
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who had a shortened esophagus type of hiatus hernia, Harrington” mentioned 
operating on three patients who had esophageal carcinoma and hiatus hernia. 
Olsen and Harrington’^ presented another case of an esophageal carcinoma 
proved by biopsy with a hiatus hernia. In the paper by Smithers’® mention 
is made of a 48 year old male with a hiatus hernia who had an epidermoid 
carcinoma of the esophagus. Thus, in all, twelve cases of this combination 
have been previously recorded. Summary of the thirteenth such case is 
given. 

Case 5. B. C. E. ^1195716. A 61 year old colored male was admitted on De- 
cember 4, 1945, because of hemoptysis and dysphagia. Eight months prior to ad- 
mission, the patient noted pain to the left of tlie midline in the substemal region 
on attempting to swallow meat or solid foods. Liquids could be swallowed with 
ease and there was not much progression of the dysphagia. He was hospitalized 
six months previously because of pain in the right chest, chills, fever, and hemop- 
tysis. There was a great deal of coughing, and the pain was pleuritic. The entire 
right lung was the site of a pneumonic process associated with a type 4 pneumococ- 
cus bacteremia and types 4 and 22 pneumococci in the sputum. There was clearing 
on sulfadiazine, but a residual area in the right apex remained. Two sputum ex- 
aminations and a guinea pig study were negative for tuberculosis, but the patient 
refused to stay for further study and signed out against advice 24 days after ad- 
mission. Shortly after leaving the hospital, he had expectoration of blood and 
dysphagia returned. A gastrointestmal series was done in the out-patient depart- 
ment four months prior to admission and was reported to be negative. The night 
before admission, the patient had a coughing spell and thereafter brought up IJ 
quarts of liquid which was brown in color. 

Physical examination was not remarkable. 

Aside from 2 stools that showed a “one plus” guaiac test, laboratory findings were 
not remarkable. X-ray of the chest showed a mottled infiltration in the right upper 
lung field with no cavitation, consistent with pulmonary tuberculosis. A gastro- 
intestinal series on December 20, 1945, revealed an irregular constricting lesion 4 
cm. in length in the mid-esophagus. A small hiatus hernia was also present. 

The patient was transferred to a surgical ser\dce and biopsy was performed. The 
biopsy of the lesion in the esophagus revealed epidermoid carcinoma. An operation 
was performed on January 30, 1946, and esophagotomy and esophagogastrostomy 
was performed. The carcinoma of the lower middle-third was removed, as were 
some metastatic para-aortic nodes. 

On the 8th post-operative day the anastomosis came apart. Two days later the 
patient died of a terminal mediastinitis. 

DISCUSSION 

In 308 cases of hiatus hernia, there were two associated carcinomas of the 
stomach and one of the esophagus. On the basis of the occurrence of car- 
cinoma of the stomach in 2.92% of the total cases studied, and because of 
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the age groups concerned — 80% of the patients with hiatus hernia were over 
50 years old— it was thought to be of value to review this association. In 
this study, the chances of a patient with a hiatus hernia having a carcinoma, 
of the stomach were four times less than in patients without a hiatus hernia. 
This, clinically, seems analogous to the impression that the presence of a duo- 
denal ulcer in a patient affords some protection against the occurrence o£ 
carcinoma of the stomach. There does not seem to be any logical explanation- 
for the lessened frequency of carcinoma of the stomach in patients with hiatus- 
hernia. On purely speculative grounds, one might imagine that the in- 
creased “irritation” that the herniated part of the stomach in a hiatus hernia 
is subjected to, might cause an increase in gastritis and possibly carcinoma 
in this portion of the stomach. That this does not occur is obvious. This 
does not lend any support to the theories of some authors who feel that con- 
tinued trauma or foci of irritation, or repeated small insults may lead to car- 
cinoma. There does, however, seem to be a greater incidence of carcinoma 
in the cardiac portion of the stomach in patients with hiatus hernia than 
is usually found. Whether or not this is significant cannot be stated at pres- 
ent. 


SUMMARY 

1. The association of hiatus hernia and carcinoma of the stomach and 
esophagus is reviewed. 

2. In this group of 308 cases of hiatus hernia, carcinoma of the stomach 
occurred in 0.65%, while it was present in 2.92% of all the patients studied. 
In half of the cases in which carcinoma and hiatus hernia were found to- 
gether, the carcinoma was in the cardiac portion of the stomach. 

3. Carcinoma of the stomach may be erroneously diagnosed in cases of 
hiatus hernia by roentgen study. 

4. Carcinoma of the esophagus occurs infrequently in patients with hiatus 
hernia. 

5. Two cases of carcinoma of the stomach and one of carcinoma of the 
esophagus, in association with hiatus hernia, are added to the small number 
of previously recorded cases. 
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FLUID IN THE LESSER OMENTAL SAC AS A CAUSE OF 
EXTRA-GASTRIC PRESSURE DEFECT 

Sol Glotzek, M.D. 

Brooklyn, N. V. 

The differential diagnosis of the cause of pressure deformity of the stomach 
due to adjacent structures has been limited in most text-books to disease 
of the organs in anatomic relation with the stomach. Anteriorly, the stomach 
is in contact with the left lobe of the liver on the right, with the diaphragm 
and anterior body wall on the left. The pylorus reaches the quadrate lobe 
of the liver. Posteriorly, it is separated from the pancreas by the lesser 
omental sac; below, with the transverse mesocolon, and through this, with 
the transverse colon and coils of small intestine. 

Since the stomach is fixed at two points, the cardiac and pyloric ends, by 
ligaments, any displacement from behind would force it anteriorly and rotate 
it to the right. Such displacement is frequently suggestive of enlargement 
of the body or tail of the pancreas. It is more difficult to explain pressure 
exerted on the lesser curvature. Roentgenologists report with moderate 
frequency a smooth rounded mass which pushes the stomach downward 
and to the left, and have ascribed this either to an enlarged left lobe of the 
liver, or to an unidentifiable mass. If at operation or autopsy no such mass 
is found, the x-ray finding is promptly forgotten. 

We have recently seen 2 cases in which x-rays suggested a mass displacing 
the stomach and causing indentation on the lesser curvature. The cause, 
in both cases, was a collection of fluid in the lesser omental sac, resulting 
probably from partial or complete sealing of the foramen of Winslow by in- 
flammatory e.xudate. 

Case ^ 1. M. R., male, age 58, was admitted to the hospital twice in 2 years 
for chills, fever, and abdominal pain. On the first admission, in 1946, the liver was 
enlarged and right lower lung atelectasis was noted. The blood showed a leuko- 
cytosis and culture was positive for staphylococcus aureus. Recover}^ followed 
therapy with penicillin. On re-admission in Januarj^ 1948 he was found to have 
icterus, an enlarged liver, palpable spleen, and signs of consolidation in the right 
lower lung. A mass was noted in the right upper flank region, oval in shape. Stools 
were tarrj-. X-ray revealed an elevated diaphragm on the right and a mass which 
pushed the stomach anteriorl}^ 

Necropsy revealed 2000 cc. of purulent fluid in the abdomen, and a fibrinous gran- 
ular substance covered the parietal and visceral peritoneum. The liver was ad- 
herent to the gastro-hepatic omentum and was studded with multiple abscesses. 
The sigmoid colon was surrounded by a thick mass which covered a perforated di- 
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verticulum. No masses were found which imjjinged on the lesser curvature of the 
stomach, but a large amount of fluid was released from the lesser omental sac. 

This patient died of multiple liver abscesses originating from a ruptured divertic- 
ular abscess with peritonitis. The X-ray finding of e.xtra-gastric mass could be 
e.xplained only by the fluid-fdled lesser sac. 



Fig. 1. Case ^2. M. S. 

Case M. S., female, age 62, suffered an acute attack of pain in the right 

upper quadrant of the abdomen, accompanied bj'- nausea and anorexia. The pain 
persisted for 3 weeks with low grade fever. The clinical picture indicated acute 
cholecystitis with possible empyema of the gall bladder. The abdomen was some- 
what spastic in the right upper quadrant, but the sensation of a rounded mass was 
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obtained in the epigastrium. X-rays revealed calculi in the gall bladder, and in 
addition, a mass which produced a rounding and displacement of the lesser curvature 
of the stomach. (Figures 1 and 2) 

At operation, the gallbladder was gangrenous but intact, and contained numerous 
calculi. Careful insertion of the finger into tJie foramen of Winslow resulted in a 



Fig. 2. C.ise »2. M. S. 

gush of clear serous fluid from the lesser sac. No other masses or pathologj’- were 
found in the abdomen. 

This patient also showed solely a fluid-filled lesser omental sac to account for the 
-x-ray findings. The cause might easily have been overlooked had not curiosity 
prompted probing of the foramen. 
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COMMENT 

The lesser omental sac is formed Ijy reflections of peritoneum extending 
from the lesser gastric curv^ature to the under surface of the liver. While 
it is possible for the sac to remain patent in the greater omentum as well, 
this portion is usually sealed, so that the open space lies above and partly 
behind the stomach. The only communication existing with the greater 
sac or peritoneal cavity is the foramen of Winslow, which is relatively small 
and admits one to two lingers. Baylin and Weeks’ report that in acute 
pancreatitis the foramen may become sealed off, isolating the lesser sac where 
large collections of fluid may displace the stomach. Grayish membranous 
exudate covered the opening in their cases, and a necrotic pancreas was found 
at the border of tire sac. It is conceivable that any inflammatory process 
in the region of the foramen could produce enough exudate to fill the lesser 
sac and form a membrane over the opening. Acute cholecystitis might be 
found to produce such a phenomenon if the surgeon would observe whether 
free fluid escapes when he inserts his finger into the foramen. Similar ob- 
servation by the pathologist during necropsy might also add to the statistics, 
and could provide a simple explanation for an oft-times puzzling roentgeno- 
logic finding. 


CONCLUSIONS 

1. Two cases are presented in which x-rays revealed a mass causing smooth 
indentation of the lesser gastric curvature and displacement of the stomach. 

2. In both cases, a fluid-filled lesser omental sac was found, with no other 
visible cause for the gastric defect. 

3. It is suggested that the lesser omental sac be carefully scrutinized by 
surgeons and pathologists in those cases in which x-ray indicated an extra- 
gastric mass of this nature. More frequent observation might provide an 
explanation for a frequently puzzling roentgen finding. 

Note: Case 1 is presented with the permission and through the courtesy 
of Dr. C. G. Burn, pathologist. Kings County Hospital. 
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THE GASTRIC DISTENTION TEST IN CHRONIC GASTRITIS 

Milton IMactado Mourao, M.D. 

Bdo Horizonte, Brazil 
AND 

Rddolt Schindler, M.D. 

From The Department of Medicine of the College of Medical Evangelists, Los Angeles, California 
DIAGNOSIS OF GASTRITIS 

Gastroscopy is the best method for diagnosing gastritis. By this method 
the diagnosis of chronic gastritis can usually be made without ambiguity, 
although very fine changes may be overlooked. The correlation of gastro- 
scopic and microscopic findings is surprisingly good. 

Physical e.xamination does not show anything typical and the symptoms 
are inconsistent. (Consult for this and the following considerations the 
monograph of one of us (R. S.) on “Gastritis”.)’ X-ray examination of the 
stomach only rarely makes the diagnosis of gastritis. All signs described 
have been found to be misleading and disappointing. Sometimes, but not 
often, tenderness over the silhouette of a barium filled stomach may suggest 
superficial gastritis. The nodular appearance of the relief picture (“com- 
cob”-relief picture) described by Berg is demonstrable only in very few of 
the most severe cases of atrophic-hyperplastic and of hypertrophic gastritis. 
An increase in the thickness of the folds in hypertrophic gastritis can, on the 
whole, not be considered to be a reliable sign; it may even be present in atrophic 
gastritis and in normal stomachs. Templeton- believes that folds broader 
than 1 centimeter are evidence of gastritis. Stiffness of folds, indicating 
inflammatory involvement of the submucosa (Templeton), is rare. Temple- 
ton described the occasional occurrence of “cross-hatching” of the folds as 
sometimes equivalent with the gastroscopic “beady” appearance of inflamed 
folds. Apparent thinness of the folds at .x-ray examination cannot be con- 
sidered as a sign of atrophic gastritis (Ansprenger and Kirklin,® Templeton). 
The demonstration of gastritic ulcerations was tried wthout significant suc- 
cess b}”^ Schindler and Sielman^, Henning*, Ansprenger and Kirklin. Thus, 
x-ray examination does not make the diagnosis in the great majority of aU 
cases of gastritis. 

Gastric anal 3 ^sis contributes but little to the diagnosis of gastritis. It 
is true that histamine-proved anadditj’- occurs frequentl}'- in either super- 
ficial or atrophic gastritis, but since anacidity without gastritis occurs (Carey*) 
and anaciditj' is often not found in gastritis, gastroscopic confirmation is 
still necessar}\ 
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Cytodiagnosis, the study of the number and kind of cells in the gastric 
contents, was developed especially by Mulrooney and Eustermank It may 
permit the differential diagnosis of ps^^choneurosis and gastritis. However, 
it rarely permits the distinct diagnosis of gastritis. 

THE DISTENTION TEST’'" 

Henning recognized the desirability^ of developing methods which would 
permit the diagnosis of gastritis without gastroscopy. Of the several methods 
he devised, the distention test appeared the most promising and interesting 
one. It was described first in a paper by Henning and Norpoth^- its principle 
is the provocation of distention pain. The authors used the test in twenty- 
seven patients and deemed it important in the diagnosis of gastritis. 

Because of the simplicity of the test we decided to check their studies, 
and this paper is a report on that study. Our series of 32 cases consisted 
of patients with normal stomachs, and of patients with gastritis, and some 
associated diseases. The test was avoided in patients with ulcerations of 
the stomach, as we were afraid of perforations as a consequence of the dis- 
tention; yet the series contains two ulcer patients. In order to avoid any 
bias, care was taken that the performer of the test did not know the gastro- 
scopic diagnosis beforehand. 

The principle of the distention test is simple. It answers the question 
of whether or not pain is felt if the gastric wall is distended with a certain 
amount of air. After consideration of the vast literature Henning® came to 
the conclusion, that “two types of gastric pain must be differentiated, the 
hunger pain — often considered as a phenomenon of motility — and the early 
pain, being connected with the distention of the stomach.” Gastroscopic 
observations had led him to the conclusion that the pain of patients suffering 
from gastritis may be a distention pain. 

METHOD 

The following technic was used for studying this distention pain. 

For the distention of the stomach, air is inflated through a rubber tube 
directly into the stomach. 

Henning and Norpoth® found that this direct inflation is preferable to the 
use of a dilating balloon. They felt that the irregularly shaped stomach is 
unevenly distended by a balloon; some portion may be distended too much, 
while others, perhaps the seat of patchy gastritis, might not be distended at 
all. They thought furthermore that use of the balloon would add to the mere 
distention an undesirable element of friction. The obvious disadvantage 

*No discussion of the theoretical foundation of the distention pain will be undertaken in this paper. 
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of air inflation, that air might escape from the stomach into the intestine, 
could be circumvented easily as will be shown later. 

We replaced the original Ewald tube by a Levine tube which is less dis- 
agreeable to the patient. The patient swallows the tube. ’Viflien it has 
reached the stomach, suction is applied and the stomach is completely emptied. 
Then the proximal end of the Levine tube is connected to one end of a T rubber 
tube. The second end of the T tube is attached to an inflating balloon 
and its last end is connected with a water manometer. 

The patient then lies on his back in a comfortable position. Belt and collar 
must be loose. The patient then is instructed to breathe quietly, to lift one 
of his hands as soon as he feels any distress, however to hold as much air as 
possible. Bloating or feeling of distention should not be a reason to give the 
signal, unless he feels that he would have to belch if more air were injected. 
The communication between manometer and inflating balloon then is closed 
and the inflation of air into the stomach is started. It must be done slowly. 
When the patient gives the signal agreed upon the communication between 
the Levine tube and manometer is established and the manometric pressure 
is read. During the observation of the pressure care is taken to listen at 
the duodenal region, in order to recognize the escape of air from the stomach 
into the duodenum. A characteristic noise then is heard ; and at the same time 
the manometric pressure drops suddenly, in a manner quite different from 
oscillations caused by gastric spasms. Then some more air has to be in- 
flated until the maximum tolerance point of the patient is reached again. 
The whole procedure takes about five to fifteen minutes. 

RESULTS 

See Table 1. There were eleven patients who experienced no pain at the 
distention test. Five of them had a normal stomach at gastroscopic examina- 
tion. These five patients were sensitive psychoneurotics, yet they were able 
to tolerate a manometric pressure of 8.5 centimeters of water or more. (These 
figures are not comparable to the figures of Henning and Norpoth who used a 
different type of tube.) Three patients who felt no pain at the time of the 
distention test, suffered from atrophic gastritis. In these the spontaneous 
distress had much improved at the time the distention test was undertaken. 
Two patients without pain at the distention test had hjqjertrophic gastritis. 
In one of them the spontaneous distress had much improved at the time the 
distention test was done. There was furthermore one patient with marked 
superficial-atrophic gastritis with rather severe distress at the time of the test 
who nevertheless did not experience an 3 >- pain when the stomach was distended. 
In four of these pathologic stomachs without distention pain, the tolerance 
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for air inflation was at a manometric pressure of 8 or more centimeters of 
water. In two cases the tolerance was only 5.5 and 6.5 centimeters of water. 

Twenty-one patients experienced pain at distention. Only one of them 
had a normal stomach gastroscopically. The observer had the impression 
that in this case the pain with irradiation into the back was due to the dilata- 
tion of a loop of small bowel. Yet, this case reveals that pain of a distention 
test does not necessarily prove the presence of organic disease of the stomach. 

As previously mentioned only two cases of ulcer were tested. One case 
of duodenal ulcer was accompanied by gastric purpura, one case of gastric 
ulcer was complicated by atrophic gastritis. In both cases inflation of small 
amounts of air (5 and 6 centimeters of pressure) produced the same pain 
from which the patients were suffering spontaneously. 

All five patients with pure superficial gastritis experienced pain at the 
distention test. This pain was usually described as dull epigastric pain. 
In all cases it imitated exactly the spontaneous pain for which the patients 
had consulted us. (It must not be forgotten that one case of marked super- 
ficial-atrophic gastritis felt no pain at the distention test.) 

Of the eleven cases of pure atrophic gastritis, eight experienced pain when 
the stomach was distended. In seven of them this pain imitated their spon- 
taneous pain. In one there was a difference : the patient suffered spontaneously 
from pain located below the right costal margin, due to a chronic cholecystitis 
the existence of which was proved by biliary drainage; at the time of the dis- 
tention test she felt very slight epigastric pain. 

Of the five patients with hypertrophic gastritis, three e.xperienced pain 
at distention identical with their spontaneous pain. In one case of super- 
ficial plus atrophic gastritis there was pain at distention, but the patient 
could not state with certainty whether or not the pain was identical wth 
the spontaneous distress. 

Superficial gastritis is rarely found together with hypertrophic gastritis. 
Yet there was one case in our material, in which exceedingly severe super- 
ficial gastritis was seen to overlap hypertrophic swelling of the mucosa. This 
patient had the lowest tolerance for distention — only 4.5 centimeters of water 
pressure. He e.xperienced dull epigastric pain on distention and this pain 
was identical with the pain which had forced him to seek medical aid. 

It is not possible to explain why some patients with chronic gastritis do 
not respond to distention of the stomach vnth pain, while the majority do. 
A lowered pain threshold should be considered. We know how much the 
microscopic pictures of chronic gastritis vary, extensive inflammatorj^ edema 
being present in some cases of atrophic gastritis and absent in others. The 
fact that so many patients having superficial gastritis e.xperienced pain when 
tlicir stomachs were distended seems important. IMucosal edema is the chief 
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histopathologic sign of chronic superficial gastritis. One may speculate 
that pain during the distention lest may be due to the presence of edema. 
However, in one case of marked superficial-atropliic gastritis no pain was 
present. 


CONCLUSIONS AND SUMMARY 

1. If pain is e.xperienced wlien the stomacli is distended with air, organic 
disease of tlie stomach is likel}'- to be present. Yet pain ma}'- occasionally 
be felt by patients with normal stomachs. 

2. If pain e.xpericnccd when the stomach is distended with air imitates 
the patient’s spontaneous pain, and if gastric and duodenal ulcer can be e.x- 
cluded, some kind of gastritis is likely to be present. 

3. The distention test does not permit diflerentiation of the different types 
of gastritis. There are cases of chronic gastritis, in which no pain is felt 
at the distention test. Therefore, the distention test cannot replace 
gastroscopy in the diagnosis of gastritis. 

4. The rather regular occurrence of distention pain in cases in which at 
gastroscopy pure superficial gastritis was seen, and the identity of this pain 
with the spontaneous pain of the patients, seems to prove that chronic super- 
ficial gastritis is a definite pain producing disease entity. 
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PRIMARY SYSTEMIC AMYLOIDOSIS WITH 
JAUNDICE AND HEIMORRHAGE 

Barnet Berris, M.D. and Herman J. Wolfe, M.D., Ph.D. 

From the Department of Medicine, University of Minnesota Hospital 

Amj^loicl disease may be subdivided into three main groups: 

1. Primary amyloidosis. 

2. Secondary amyloidosis. 

a. Associated with tuberculosis or chronic suppuration. 

b. Associated with multiple myeloma. 

3. Localized amyloidosis. 

Primary amyloidosis is characterized by an absence of known etiologic 
factors. The amyloid is found in smooth and skeletal muscle, the cardio- 
vascular system and the gastrointestinal tract; while the organs usually affected 
in secondary amyloidosis, such as liver and spleen, are uninvolved. 

Secondary amyloidosis of the ordinary type usually follows longstanding 
disease such as tuberculosis or chronic suppuration. The liver, spleen, kid- 
ney's, and adrenals are characteristically involved and the amyloid is de- 
posited beneath the endothelium of capillaries and arterioles. In the type 
associated with multiple myeloma, on the other hand, the distribution is 
characteristically that of primary amyloidosis. 

It has been stressed that overlapping of characteristics and atypical dis- 
tribution can occur.' Consequently, primary amyloid disease may involve 
chiefly, the liver, spleen, and adrenals; whereas, secondary amyloid disease 
may cause infiltration of mesodermal tissues. 

In 1918 Lindsay^ referred to 48 cases of primary systemic amy'loidosis 
recorded in the literature and added 1 case of his own. Because of the rarity 
of this disease and the diverse clinical picture which it presents, a correct 
ante mortem diagnosis has seldom been made. The cases usually diagnosed 
ante mortem have been those in the group associated mth macroglossia, 
in which event a biopsy' of the tongue has established the correct etiology', 
or associated with cutaneous involvement in which event skin biopsy has 

67 




68 


CASE REPORTS 


Vol. 13, No. 1 


clarified the diagnosis. These cases apparently belong to a group characterized 
by involvement of the lieart, tongue, and skin. Liver biopsy has permitted 
the diagnosis of primary amyloidosis in two cases previously studied^ in this 
hospital. Liver biopsy therefore presents a method of accurately establishing 
the diagnosis of primary am3doidosis ante mortem although a review of the 
literature fails to reveal its employment for this puqjose. The procedure 
was not attempted in the instance now under consideration because of the 
critical nature of the patient’s illness at all times following his admission 
to the University Hosjiital. 

The following case of primar}'- systemic am3doidosis is being reported because 
of two features, jaundice and massive hemorrhage, neither of which 
is commonly associated with the disease. 

ca.se report 

J. K., U.M., §7S47S2. The patient was a 68 j'ear old white farmer who was 
admitted to the Medical Service of the University of Minnesota Hospitals on De- 
cember 15, 1947, and e.Kpired on Januarj'- 12, 1948. 

He had been weak and irritable for 7 months prior to admission, and for the same 
period of time had noted a hard mass in the right upper quadrant of the abdomen, 
which had gradually increased in size. Five weeks prior to admission, the patient 
awoke to find that he was bleeding from the nose and gums. E.xamination by a 
local physician revealed rectal bleeding also. In spite of packing and cauterization, 
bleeding continued intermittent^ until the time of this admission and he had al- 
read)^ received 12 blood transfusions in his local hospital. There was no history of 
familial bleeding or of previous bleeding episodes. He had always been in good 
health, and denied e.vcessive use of alcohol or e.xposure to drugs or toxic agents. 

Physical examination at the time of admission revealed a temperature of 99 de- 
grees F., pulse rate of 108 per minute, respirator}'' rate of 20 per minute, and blood 
pressure of 158/90. The patient was well-developed, well-nourished, and moderately 
pale. There was slow oozing of blood from the nose and gums, but the tongue ap- 
peared normal. The heart was demonstrably enlarged, and a harsh systolic murmur 
was heard over the entire precordium. The liver was palpable 5 cm. below the 
costal margin in the mid-clavicular line. The spleen was questionably palpable on 
admission, but could not be felt thereafter. There were numerous large ecchymoses 
over the entire body with a massive hematoma of the right shoulder and arm (Fig. 
1). A single hemorrhage was seen in the fundus of the right eye. There was a 
grade one pitting edema of the ankles. 

Laboratory investigation revealed the urine to be normal. The hemoglobin was 
6.2 grams, the erythrocyte count 2,230,000, leucoc3'^te count 13,400, with 74% neu- 
trophiles, 14% lymphocytes, 2% monocytes, 9% eosinophiles, and 1% basophiles. 
Repeated leucocyte counts showed little variation, and the eosinophile percentage 
remained below 4%. Bleeding and clotting times, clot retractility study, and plate- 
let counts were repeatedly carried out and were within normal limits at all times. 
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Repeated cuff tests were negative, except on one occasion when 20 petechiae were 
found in a 5 cm. circle. Erythrocyte fragility was normal. Numerous prothrom- 
bin times ranged from 36.4 seconds with a control of 12.6 seconds to 27 seconds with 
a control of 15 seconds, corresponding roughlj' to 12 to 37%. The serology was 
negative. The stools were persistently tarry, and showed a 4 plus benzidine and 
guaiac test. Blood urea nitrogen ranged from 11 to 31 mg. per cent. Plasma pro- 
teins were 6.7 grams per cent, of which albumin was 3.6 grams per cent, globulin 
was 2.7 grams per cent, and fibrinogen was 0.4 grams per cent. Blood cultures were 
sterile. Liver function studies on admission showed a 1' (prompt direct) bilirubin 
of 0.8 mg. per cent, with a total of 2.4 mg. per cent. Thymol turbidity was 9.3 
units, cephalin-cholesterol flocculation was 0 at both 24 and 48 hours. The alkaline 



phosphatase was 3.6 Bodansky units, the total cholesterol was 226 mg. per cent, 
with 130 mg. or 58% of the total representing the esterified portion. Urine uro- 
bilinogen was 6.6 mg. per 24 hours; feces urobilinogen was 700 Ehrlich units per 
100 grams. Urinary coproporphyrin was 591 gamma per 24 hours, of which 87% 
was T 3 fpe I isomer. 

N-raj^ examination of the chest showed only slight cardiac enlargement of the 
left ventricular type. X-ray of the right shoulder was negative. Two sternal bone 
marrow biopsies were considered to be compatible with blood loss and gave no evi- 
dence of multiple mj'eloma. 

During the patient’s hospital stay he had a continuous fever of about 100 degrees 
F. He bled profuseh’^ from the gums, nose and rectum, and numerous large ecchj^- 
moses appeared on his trunk and extremities. He received 5 liters of blood which 
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Fig. 2. Histologic section of liver showing replacement by amyloid stained with hemato.vylin and 
eosin. 



Fig. 3. Histologic section of spleen showing replacement by amyloid 
and eosin. 


stained with hemato-xylin 


maintained his hemoglobin between 6 and 7 grams. 72 mg. of Vitamin K. given 
intravenously shortly after admission had no effect on the prothrombin time, whereas 
500 cc. of fresh plasma lowered it from 34.6 seconds to 27.5 seconds (control 14.4 
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seconds). He was fed a high carbohydrate, high protein, high calorie diet, and re- 
ceived 12 mg. of Vitamin K. and 500 mg. of Vitamin C. daily. The patient became 
visibly jaundiced, and the liver function studies done at intervals showed increasing 
functional impairment. Values obtained several days prior to death showed a 1' 
serum bilirubin of 2.0 mg. per cent with a total of 4.6 mg. per cent. Thymol tur- 
bidity was 15.9 units, cephalin flocculation one plus at 48 hours, alkaline phosphatase 
10.5 Bodansky units, and total cholesterol 208 mg. per cent, of which 99 mg. were 
esters. Fractional protein was 6 grams per cent, of which albumin was 2.8 and 
globulin 3.2. 

On Januarj'^ the twelfth the patient suddenly became comatose, with accompany- 
ing shock. Neither neck rigidity nor other localizing neurological signs appeared, 
and death occurred without return of consciousness. 

Necropsy Findings* 

The heart weighed 550 grams, with normal valves and hypertrophied mjmcardium. 
The spleen weighed 950 grams. The surface was firm and smooth, and appeared 
somewhat pale. The cut surface bulged and was pale, meaty, and ver^"^ firm. The 
liver weighed 3250 grams. The surface was smooth and the margin was rounded. 
The cut surface bulged, was pale, yellowish-brown in color, and had a slightly waxy 
appearance. Examination of the gastrointestinal tract showed no gross hemor- 
rhage, ulcer or esophageal varices. The brain showed a small amount of subarch- 
noid hemorrhage over the hemispheres, and there was some clotted blood in the 
middle cranial fossa, and above the tentorium especially on the right. There was 
also some blood around the base of the brain. Microscopic examination showed the 
liver cords to be markedly atrophic and narrowed. Between the liver cords there 
was a large amount of amyloid (Fig. 2). The spleen was almost completely replaced 
by amyloid so that the normal architecture could not be made out (Fig. 3). Small 
amounts of amyloid were seen in the myocardium, around blood vessels, in the kid- 
neys, and traces were found in the esophagus and gums. Marrow taken from the 
ribs showed no evidence of multiple myeloma. No amjdoid was seen in the brain, 
or in any organ other than those mentioned. 

COMMENT 

In 1936, Moschcowitz^ stated that jaundice never occurred in amyloidosis. 
Tiber, Pearlman, and Cohen® studied 30 cases of secondarj'^ amyloidosis and 
found liver function tests to be normal in all of them. Five cases of jaundice 
have been reported associated with am 3 doidosis.®-® The etiology of the 
jaundice is not clear, since extensive involvement of the liver often occurs 
without jaundice being present. The unusual jaundice of amyloidosis has 
been attributed to extensive infiltration of the liver with consequent destruc- 
tion of parenchymal and reticulo-endothelial cells; to obstruction of bile 
canaliculi; or to associated cirrhosis. However, the exact etiology of the 

♦Necropsy performed by Dr. C. W. Freeman of the Department of patholojrv, University of 
Minnesota. 
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jaundice is not known, and jnore than one of the factors just mentioned may 
plaj'^ a role. 

Purpura, hematemesis, melena and hematuria have been described in 
amyloidosis and have been attributed to vascular infiltration with amyloid. 
However, the degree of hemorrhage seen in this case has seldom been reported. 
Extensive hemorrhage occurred in three cases studied by Lubarsch”*, Dillon 
and Evans", and Pearson et al‘-, each reporting one of the three; but in none 
of these patients were both jaundice and hemorrhage present simultaneously. 
Investigation of the dotting mcdmnism revealed only a prolonged prothrombin 
time in one case". In our patient, a prolonged prothrombin time was the 
only abnonnalit}'' in the clotting jnechanism that could be detected. Whether 
or not this could account for the extensive hemorrhage is difficult to say, 
since man}'’ patients receiving anticoagulant therapy have a prothrombin 
time in the same range without gross hemorrhage. Vascular infiltration 
with amyloid might e.xplain the bleeding, yet one would expect a positive 
cuff test Avere this the case. 


SUMJIARy 

A case of primary systemic amyloidosis is reported with principal involve- 
ment of the liver and spleen and with resultant jaundice, hypoprothrom- 
binemia, and extensive hemorrhage. None of these features are usually 
associated with primary amyloidosis, and their coexistence is of unusual 
rarity. The etiology of the amyloidosis in this case is unknoAvn, as is also 
the exact basis for the unusual manifestations. 
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THE CONTROL OF ESOPHAGEAL HEMORRHAGE BY 
PNEUMATIC TAMPONADE AND THROMBIN 


Bruce Kenamore, IM.D. and Gladden Elliott, M.D. 

St. Louis, Mo. 

When tlie S 3 Tnptoms and signs of portal h3T5ertension are present in a person 
suffering from hematemesis or melena, it ma 3 r be assumed that an esophageal 
vessel has ruptured. Hemorrhage from esophageal varices may be massive 
producing exsanguination and shock that demand emergency treatment. 
Schiff'^ in an anal 3 ^sis found this disease to account for 10% of a group of 
patients with alimentar 3 '' bleeding. Until quite recently the only means of 
therap 3 ^ were supportive. Tocantins- described a pneumatic tamponade 
which, when distended in the cardiac portion of the esophagus permitted 
sufficient compression of the varices to control bleeding. Shortly thereafter 
Rowntree and his associates^ reported the use of a modified apparatus with 
a more elongated balloon permitting pressure over a larger area of the distal 
esophagus. The purpose of this communication is to describe the application 
of such a tamponade with an additional refinement in technique. 

The apparatus is adapted from a MiUer-Abbott tube cut to a length of 
sixty centimeters. Near the distal end a latex balloon, fifteen centimeters 
in length, is secured about the tube so that the openings of one lumen will 
permit inflation. Be 3 mnd the balloon the tube extends for fifteen centi- 
meters and contains openings from the opposing lumen. This allows aspira- 
tion of, and injection into the stomach when the tamponade is distended 
in the esophagus. ^Vhen the balloon is inflated within the esophagus, it 
compresses the varices sufficiently to interrupt bleeding. 

Additional coagulation can be induced in the ruptured vessel by the local 
application of a thrombin preparation, as suggested by the report of Dal 3 ^ 
who employed a buffered thrombin mixture successfully in bleeding peptic 
ulcer. For esophageal hemorrhage, the tamponade is inflated and coated 
with Topical Thrombin (Parke-Davis Co.) and again collapsed before it 
is introduced. The apparatus is then inserted to the correct position in the 
esophagus and the balloon is distended with approximately ISO cubic centi- 
meters of air. Following this the patient is given by mouth, at thirty minute 
intervals, five cubic centimeters of a 1 :10 solution of Topical Thrombin for 
a total of four doses. This solution seeps down around the tamponade and 
provides additional hemostasis in areas where oozing continues. The following 
case reports illustrate the clinical application of the esophageal tamponade: 

B. C., a 15 3 -ear old white boy, was admitted to the Barnes Hospital, November 
13, 1947, complaining of massive hematemesis. The admission history- revealed the 
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onset of diabetes mellitus and discovery of an enlarged spleen and liver 11 years 
previously. In 1940, a diagnosis of Banti’s disease was recorded on the basis of 
hepatomegaly, splenomegaly, anemia, and leukopenia. Because of these findings, 
a splenectomy was performed on October 17, 1940. In July 1944, he had the first 
of seven severe episodes of hemalemesis occurring over the ne.xt years. A gastro- 
intestinal x-ray study in March 1947, revealed esophageal varices in the distal half 
of the esophagus. He had had two episodes of diabetic coma in the past. 



Photograph of pneumatic tamponade on a double lumen tube. 


The present attack began one day prior to admission with syncope followed by 
nausea and epigastric pain. Six hours before admission, he vomited “two quarts” 
of bright red blood and again fainted. There were two smaller hematemeses three 
hours and one hour before entry, and on arrival lie again vomited 500 cc. of bright 
red blood. He had taken nothing by mouth for 18 hours and had taken no insulin 
on the day of admission. 

Physical examination revealed the pulse to be 152 per minute and the blood pres- 
sure 70/0 mm. of Hg. He was restless and complaining of thirst and nausea. The 
skin and mucous membranes were pale and dry. The liver was not palpable. 

Admission laboratory data revealed 3,050,000 red blood cells, 7.5 gm. hemoglobin. 
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hematocrit 24%, and 18,400 white blood cells. The stool was tarry and had a 
strongly positive guaiac reaction. There was 4 plus glycosuria and 4 plus acetonuria. 
The blood non-protein nitrogen was 42 mg%, blood sugar 382 mg%, CO 2 combining 
power 22.1 mEq., and plasma chloride 95 mEq. His prothrombin time was normal. 

Transfusion of whole blood was begun as soon as possible and a total of 1,500 cc. 
was given over the course of the first 12 hours with rapid recovery from shock. Dia- 
betic regulation was begun by parenteral fluids and regular insulin as indicated, with 
subsequent disappearance of acetonuria and hyperglycemia during the first four 
hours of therapy. 

Five hours after entry, the patient again vomited 750 cc. of bright red blood with- 
out clots. At this time, the pneumatic tamponade was inserted following the tech- 
nique outlined above. Hourly gastric aspirations were done through the tube and 
after the first four hours, during which 5-10 cc. of dark blood was recovered each 
hour, bleeding apparently stopped. The position of the balloon was checked by 
fluoroscopy at this time and was found to be in the esophagus and weU inflated. With 
the tube in place, it was possible to give small feedings of glucose directly into the 
stomach which in turn aided diabetic regulation. Eleven hours after insertion of 
the tube, 10 cc. of “coffee ground” material was again aspirated from the stomach. 
During the course of the next 5 hours, a total of 75 cc. more of this material was 
aspirated. An x-ray taken at that time revealed the balloon to be collapsed and 
resting in the stomach. \Affien the tube was raised slightly and reinflated, it was 
ejected orally without gagging and vomiting. There were no adherent blood clots. 

There were no further signs of active bleeding from this time on. He received 
2,000 cc. of blood during the next two days with restoration of hematocrit and blood 
count to normal values. The stools became guaiac negative after the third hospital 
day and the remainder of his course was uneventful. 

Mrs. E. W., age 73, was admitted to the DePaul Hospital in St. Louis, January 
22, 1948, because of a fractured hip sustained in falling from a chair. Upon ad- 
mission, the patient was questioned, but gave no history of abdominal pain, nausea, 
vomiting, distention, jaundice, or other abnormality. She had had an ulceration 
of the right ankle and right buttock which had been present for more than one year. 
Physical examination revealed an elderly white female who was moderately obese. 
The head, neck, heart and lungs were within normal limits. Abdominal examina- 
tion revealed no masses or tenderness; the liver and spleen were not felt. There 
was mild distention of the abdomen but no signs of fluid were demonstrable. There 
was shortening and eversion of the right leg with trochanteric tenderness. There 
was a chronic superficial ulcer about 4 cms. in diameter on the right buttock and 
another similar lesion on the right pre-tibial area. On the day following admission 
an open reduction of the hip fracture with a Smith-Peterson nail was done. The 
postoperative course was uneventful until Januarj' 28th, when the patient vomited 
100 cc. of altered blood. Further questioning revealed no history of chronic pulmo- 
narj’- disease or digestive disturbance. At the time of this first hematemesis, the 
blood pressure remained stabilized at 130/70 mm. Hg, and pulse 84 per minute. 
The liver and spleen were not palpable. The patient was placed on an acute ulcer 
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regimen. The following day she again vomited 500 cc, of dark clotted and bright 
red blood. 

The next day there was another emesis of 1,200 cc. of blood. The patient was 
given repeated transfusions, in spite of w’hich the blood count fell to 2,000,000 eryth- 
rocytes with 41% Hb. (Sahli). 

Five days later, the patient again vomited 500 cc, of altered blood. Her condition 
remained precarious and on February 7th, there was further hematemesis. On this 
day, a pneumatic tamponade was placed in the esophagus. Examination revealed 
a palpable liver and spleen, mild icterus, evidence of a fluid wave in the abdomen, 
with edema of the ankles and sacrum. 

Following the introduction of the tamponade, there was no further bleeding. Four 
hours later, gastric washings were clear and the patient w'as first given fluids through 
the tamponade tube w'hich was kept in position for eighteen hours. It was then 
cautiously deflated and withdrawn. Her subsequent course in the hospital was un- 
eventful. 

srauiAity 

Massive hemorrhage from esophageal varices can be stopped by the use 
of a pneumatic tamponade. Coagulation is hastened by the local application 
of a thrombin preparation. Two cases are presented in which bleeding was 
successfully controlled by this method. 
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ADDENDUM 

Since preparation of this manuscript, the tamponade has been used successfully 
in four additional cases. Details of these w'ill follow in a subsequent report. 
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PRESENTATION OF FRIEDENWALD MEDAL TO DR. P. B. BABKIN 

By 

Walter C. Alvarez 

It is not an easy thing to get up before a group like this and, with a friend 
sitting near b}^, listening, to tell how much you like him and how much you 
appreciate his work. And yet we in America ought more often to attempt this. 
We ought to learn to break through our crust of reserve, and we ought to learn 
to say the kind words of appreciation that are in our hearts. I wish I knew how 
to do it better. I can onty hope tonight that mj?^ great admiration for our guest 
and my years of friendship with him will shine through what I say, however 
ineptly I may say it. 

My acquaintance with Dr. Babkin started many years ago when I began 
to read his fine articles on the digestive glands. I remember my joy on finding 
his splendid review article in Bethe’s huge Handbuch. Later, in 1928, 1 received 
from Germany Dr. Babkin’s masterpiece, the second edition of Die dussere 
Sekretion der Verdauungs-driiscn. It soon became one of my most prized and 
useful works of reference, with its 886 pages of well-documented information. 
I devoured it from cover to cover, and many times since I have gone back to it 
for help with a problem. Incidentally, I found it written in the most lucid 
German I ever read. Surely anyone who could make German lucid is “good.” 
For that fact alone, our guest deserves several medals! 

I then looked up what 1 could learn about Dr. Babkin, and found that he 
had been for 3 ^ears PavloA-’s ablest and most eminent pupil and associate. He 
was the man whom Pavlov would like to have had as his successor. Because 
by nature I have always been a hero-worshipper and one who loves to know 
the men whose writings delight him, I soon made a pilgrimage to McGill 
University where our guest was then professor of physiology. There I found the 
quiet, modest, kindly, likable and clear-visioned man who sits here beside me 
tonight. We had what were for me delightful chats, and then he invited me to 
his hospitable home where I met his lovely and distinguished-looking wife and 
his sweet daughter. There I found a salon of interesting and intellectuallj' 
inclined persons. 

Prom his graduate students I learned of a devotion to their chief which was 
unusually fine. It was a devotion that does not wane Mth the j'ears. 
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The students told me of liajipy evenings in the professor’s home— evenings 
that, as 3'ou can imagine, meant so much to them. They told of the good, 
thoughtful conversation and of good food and drink. 'Jliey told me of their 



Lj 

P. B. BABKIN 

chief’s beautiful playing of the balalaika and of his singing of Russian folk songs. 

They told me that, like all really big men, he was decidedly able in several 
fields. He had such skill as a composer of music that, for a time, he thought of 
following this art as a career. The students told, also, of their teacher’s great 
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knowledge of the Russian ballet (as a youth he was a ballet dancer), of his 
years of study of the physiology of musical appreciation, and of his great inter- 
est in the history of medicine. 

I heard of a delightful sense of humor, of a great humility as a scientist, and 
of an honesty that caused him to keep saying often, “I do not know.” I heard 
of his generosity in helping students to do their Arbeiten, and of his perfect 
fairness in assigning credit on the title pages of publications. As you all know, 
this is a sign of greatness. Later I was happy to get Dr. Babkin to come to our 
meetings here and to join in our discussions. A few years ago he published, this 
time in English, another fine work on the digestive secretions, now going into 
its second edition. 

Today, past seventy, but still young in body and mental outlook, Dr.Babkin 
is working away in Penfield's Neurologic Institute at McGill. Still a student, 
he is an e.^ample to all of us older men of how weU a man can use the years 
after his official retirement. Not content with all this, in spare time he has written 
a delightful volume on the life of Pavlov, a book soon to be published. 

And now, Dr. Babkin, to you who have done more than any living man to 
throw light on the secretory mechanisms of the digestive tract, I take pleasure 
n presenting — on behalf of the American Gastroenterological Association — 
this Friedenwald Medal for distinguished service to science. With it goes the 
homage, respect and friendship of this group of men and women and of gastro- 
enterologists and physiologists the world over. 

GASTRIC AND DUODENAL ULCER: SIMILARITIES 
AND DIFFERENCES 

For many 3fears a lively disagreement has existed as to whether gastric and 
duodenal ulcer are the same. Certain anatomic differences have been em- 
phasized, together with statistical variations in sex and age incidence, aU 
of which seem of little practical significance. There are, however, a number 
of well established facts of considerable clinical importance. 

Symptomaticallj', both lesions are characterized by epigastric pain. Rivers' 
emphasized a tendency toward different radiation, depending upon the location 
of the ulcer; this tendency may be looked upon as helpful, but not too con- 
sistent or reliable. Chronicit}'^ and periodicity are fairly constant features 
of the pain in both lesions and are related to the spontaneous healing and 
recurrence. The relationship between the intake of food and the occurrence 
of pain was formerly thought to be different in that in gastric ulcer the pain 
was alleged to come immediately after eating in contrast to the relief obtained 
from food by patients vith duodenal ulcer. However, Sippy’s- insistence 
that the so called food-relief-pain rhj'thm is identical in the two conditions 
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is now generally accepted. The pain mechanism, consisting of acid stim- 
ulation of exposed nerve endings, is the same in the two lesions^ ’ 

Etiologically, the essential role of acid gastric juice in the production of 
all chronic gastric and duodenal ulcers is well established. They do not 
occur in the persistent absence of acid gastric juice. Furthermore, complete 
anacidity, developing spontaneously, after radiation therapy or as the result 
of various surgical procedures, is followed by healing of the ulcer and by no 
recurrence for the duration of the anacidity.^ Thus, the lesions are in truth 
“peptic ulcers’’ and, in this respect, one and the same disease.® 

There is, however, a marked difference in the secretory rate in the two 
conditions; the twelve-hour nocturnal secretion in duodenal ulcer is con- 
tinuous and in terms of milligrams of hydrochloric acid, averages three and 
one-half times tliat found in normal individuals; in patients with gastric ulcer 
the output of acid in the fasting state is intermittent and is less than that 
observed in normal individuals. Thus true hypersecretion is present in 
duodenal ulcer, but not in gastric ulcerh The e.xplanation for this difference 
is not apparent. It is of interest, also, that in so-called intractable duodenal 
ulcer the basal gastric secretory rate may be two or three times the average 
rate for patients with duodenal ulcer, and approximately ten times that for 
normal individuals®. 

The difference in the secretory rate in the two lesions suggests further 
that while in duodenal ulcer the hypersecretion, per se, may be able to break 
down the resistance of the mucosa, the situation in gastric ulcer is different: 
hypersecretion is absent, and hence other factors, such as a decrease in the 
resistance of the mucosa, may be responsible for the failure to withstand the 
acid attack. Konjetzny®, who postulates an inflammatory basis (gastritis 
and duodenitis) for both lesions and who considers the role of peptic activity 
to be minimal or absent, has not demonstrated a significant difference in the 
gastric mucosa in the two conditions. Guiss'®, on the other hand, in similar 
studies, has noted the absence of atrophic gastritis in patients with duodenal 
ulcer, whereas it is frequently present in gastric ulcer. This observation 
corresponds quite well with our gastroscopic observations. 

Another consideration of great practical importance is tlie fact that while 
duodenal ulcer is rarely confused with cancer, gastric ulcer always presents a 
serious problem in differential diagnosis. The occurrence of carcinomatous 
degeneration in gastric ulcer is still controversial; in duodenal ulcer, the 
question does not even arise. 

Therapeutically, both lesions, if uncomplicated, respond satisfactorily 
to the same type of medical management. The complications are similar 
except for cancer, which, as mentioned, is not a complication but a problem in 
diagnosis. There is a marked difference in the tendency to the formation 
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of recurrent stomal or jejunal ulcers after gastroenterostomy for, as is well 
kno^vn, this complication rarely develops after posterior gastroenterostomy 
for gastric ulcer, whereas it is not infrequent when the same procedure is 
carried out for duodenal ulcer. Similarly, jejunal ulcers almost never develop 
after subtotal gastrectomy for gastric ulcer, whereas after partial resection 
for duodenal ulcer the recurrence rate probably exceeds 10 per cent unless 
one performs the extensive resection (75 to 80 per cent of the stomach by 
weight) advocated by Wangensteen*^ After complete vagotomy, as in- 
dicated by negative insulin tests, duodenal ulcers heal quite regularly, whereas 
in gastric ulcer the procedure is less satisfactory. These variations in surgical 
results all seem related to the vastly higher secretory rates in duodenal ulcer. 

In conclusion, then, it seems clear that gastric and duodenal ulcer are the 
same disease in that they are both “peptic” ulcers. There is in the two 
lesions an unexplained fundamental difference in the fasting secretory rate 
of great practical therapeutic significance. Control of gastric secretion 
remains the key to the problem of peptic ulcer. 

Walter L. Palmer 
Joseph B. Kirsner 
Erwin Levdst 
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RECENT STUDIES ON THE MECHANISM OF 
HYDROCHLORIC ACID FORMATION BY 
THE GASTRIC GLANDS 

For the past several years Davies and Crane and their coworkers in Pro- 
fessor Krebs’ laboratory at the University of Sheffield in England have been 
studying tlie process of hydrochloric acid formation as it occurs in isolated 
pieces of gastric mucosa taken from frogs. This method of mounting an 
excised piece of mucosa in a glass chamber so that nutrient solutions can 
be placed on one side and secretions collected into a solution on the other 
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side, was first used by Delrue in France. The English workers have now 
perfected the technique so tliat measurements of ionic e.xchanges, oxygen 
consumption and carbon dioxide production, as well as electrical events can 
be accurately followed. 

Many interesting observations have been reported by this group of workers. 
They found^ tliat when the frog’s gastric mucosa secreted acid in vitro aero- 
bically it also produced an equivalent amount of alkali which was neutralized 
by CO2 and passed into the nutrient solution as HCOs" ions. They also 
discovered that tlie ratio of tlie rate of o.xygen uptake to tire rate of hydro- 
chloric acid formation was such tliat they concluded that it rendered untenable 
any theory (such as those proposed by Bull and Gray- or Conway^ in which 
the ions are produced by oxidative degradation of fat, carbohydrate or 
protein. Not enough oxygen was consumed per unit of hydrochloric acid 
formed to provide all the ions by such a means. 

Davies’ view^ is tliat the reaction fundamentally concerned in the pro- 
duction of HCl in gastric mucosa is 

H2O H+ - 1 - OH- 

The H+ are secreted and the OH“ ions are neutralized by CO2 and passed 
into the nutrient medium as HCOs”. This neutralization of OH“ by CO2 
is catalyzed by carbonic anhydrase. Thus Davies has been able to assign 
a specific function to tliis enz3mie which, as has been known for some time, 
is present in the parietal cells in high concentration. 

Interestingly, it was shown^ that at high rates of acid secretion not enough 
CO2 was formed by cellular metabolism to neutralize all of the OH" ions 
formed, so that some CO2 had to be supplied from an external source. If, 
under these circumstances CO2 was not supplied from an external source, 
the mucosa became damaged and in some cases even perforated, presumably 
due to the damage done by the accumulation of unneutraUzed OH“ ions. 

It has been known for over a hundred years that a rather large electrical 
potential difference exists across the stomach wall, the secretoiy surface 
being negative. Rehm® at the University of Louisville has studied this po- 
tential and its relation to acid secretion. He found that during acid secretion 
the potential difference falls and the resistance of the mucosa increases. He 
also showed that when he introduced a current from an outside source and 
passed it through the gastric mucosa, secretion of acid was enhanced when 
the current was in the same direction as the natural potential difference and 
inhibited when in the opposing direction. All of these findings were con- 
firmed by the English workers®- ^ and they have proposed on this basis that 
this electrical energy, derived from the metabolic activity of the cell, is used 
in an electrochemical process which results in a net separation of H'*' and OH 
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ions at or near the canalicular membrane of the parietal cell. Some theoretical 
ways in which the cellular enzyme systems could accomplish this have been 
suggested^' 

These recent studies mark a distinct advance in our understanding of 
the mechanism of hydrochloric acid formation by the gastric glands. 

M. I. Grossaian, Ph.D., M.D. 
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DUODENAL ULCER: IS THE HYPER- 
SECRETION PSYCHOSOMATIC? 

As yet no e-xplanation is available for the fact that the majority of patients 
with duodenal ulcer have a higher basal secretion than normal*. DragstedU 
concluded that it is chiefly of vagal origin because it is reduced profoundly 
by complete bilateral vagotomy. 

There are several possible mechanisms whereby a vagal hypertonicity 
might arise. An elevation of the intrinsic basal activity of the vagal secretory 
nuclei would produce a continuous increase of nerve impulses and presumably 
a hypersecretion; but there is no e.xperimental evidence at present to support 
this hypothesis. Another possibilitj’^ is that of direct stimulation of the vagal 
centers by a change in the composition of the blood; the stimulating effects 
of hypoglycemia and of increased concentrations of amino acids are well 
known’ - but here again, there is no evddence that either is responsible for 
the hypersecretion. Stimulation by secretagogues is a possibility; but these 
act directly on the parietal cells, not through the vagus. 

Another possible e.\planation is that of refle.x stimulation of the vagal centers. 
The classical e.\periments of Pavlov, confirmed many times, indicate that 
the vagal nuclei can be stimulated refle.\ly by the sight, smell, or taste of 
food; furthermore, certain stimulating conditioned refle.\-es can be established. 
Objecdve evidence has been presented by numerous investigators that emo- 
tional stress such as resentment, hostility, amviety, fear and depressive thoughts 
can alter gastric function’-*® presumably by vagal e.vcitation. The suggestion 
of various states to hjpnotized individuals can elicit a gastric response. 
Heycr**-*’ produced an increased secretion with sham feeing of bouillon, 
bread and milk. The suggestion of pain and danger under hjpnosis de- 
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creased secretion as did tlie suggestion of agreeable events. Luckhardt and 
Johnson’^ produced increased secretion in response to the suggestion of a test 
meal. Bennett and Venables''* decreased secretion by suggesting a dangerous 
situation to a hypnotized army officer. Gordon and Chemya's report a de- 
crease in volume of secretion and anacidity following the suggestion of a state 
of complete rest and freedom of emotional conflict in three hypnotized patients. 
Wolf and Wolff" showed that a prolonged state of emotional tension (namely, 
amxiety) in their subject Tom produced a simultaneous prolonged period of 
hypersecretion of acid; when Tom’s anxiety was relieved, the secretion returned 
to normal. 

These studies all suggest, therefore, that varying emotional states may either 
increase or decrease gastric secretion in a reflex manner, the type of response 
depending in part upon tire nature of tlie emotional situation'® and in part upon 
many other factors such as the “tonus” of the vagal center and the condition 
of the peripheral secretory end organ, i.e. the glands themselves. Little is 
known, however, in quantitative terms, of the roles played by these various 
phenomena in the hypersecretion of patients with duodenal ulcer. One of the 
purposes of this editorial is to point out that in spite of the observations men- 
tioned, there is as yet no proof that the excessive secretion is emotional in origin 
or that it is related to a “conflict situation”, nor is there evidence that it can 
be reduced permanently or even transiently by psychotherapy of any type. 
Such studies are sorely needed. 

Walter L. Palmer 

Erwin Levin 
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REGURGITATION AND RUMINATION 

The gastroenterologist commonly sees women and a few men who say that 
they are vomiting. A little questioning, however, soon shows that they are 
not really vomiting but are regurgitating; that is, without any effort and usually 
without any nausea they are bringing up mouthfuls of food. They may con- 
tinue to do this for two or three hours after a meal. Commonly, they begin 
to regurgitate while stiff at the table. Usually the person saj'^s that the regur- 
gitation brings relief from epigastric distress. Some patients will admit that 
they could hold the food down if they had to, but others say it comes up in 
spite of every effort to hold it down. Others say they can hold it down, but 
then the distress in the stomach becomes too troublesome. Some of these per- 
sons stay plinnp or maintain their normal weight, while others lose weight and 
a few go down to skin and bones, especially if the condition becomes compli- 
cated with anorex'ia. 

It is helpful to remember that this condition is functional in nature in prac- 
tically 100 per cent of the patients. Very rarely one will see such a patient who 
has pyloric stenosis due to an ulcer, or has gallstones. An operation will relieve 
the gastric stasis or the colics, but usually the regurgitation will go on as before. 
It is very helpful then, in a given case, to recognize this type of so-caUed vomit- 
ing because it tells much about the diagnosis. It is like getting a history of 
globus hystericus which tells the physician that he is dealing with the type of 
person who is likely to have functional and hysterical troubles. 

Oftentimes, the physician can draw from a regurgitator the story of hysteric 
attacks, and perhaps of a bad situation at home, which can help to account for 
the illness. In other cases the patient may appear sensible and may deny the 
presence of strain, and then it may be found that she regurgitates only when 
she is very tired or when she is menstruating, and there is a tendency to back 
pressure and reverse peristalsis in the digestive tract. Thus, a certain nurse 
learned years ago that whenever she starts regurgitating it means that she has 
been too long on a hard case; she must then stop and get a rest. Vffien she is 
rested, the regurgitation disappears. There are other cases in which no good 
e.\planation can be obtained for the regurgitation. The patient may look 
strong and robust; she may ordinarily have a good digestion, and there may be 
no sign of a neurosis. In such cases one can sometimes get the history of a 
hereditarj’- tendency tow'ard the trouble. 

In some cases, also, it has been found that some of the regurgitators in the 
family were ruminators; in other words, w’hen the food came up it tasted so 
good that the person chewed and swallowed it again. One such woman said 
a straw'berry tasted just as good the second time as the first time, and so she 
rather enjoyed her ability to ruminate. Although she had a perfect digestion. 



86 


EDITORIALS 


Vol. 13, No. 1 


when menstruating or badly constipated she might bring up and identify a 
piece of food that had been eaten thirty hours before. During some of her 
pregnancies she suffered much from the regurgitation of strongly acid gastric 
juice which burned her pharynx. Later in life she suddenly noticed that the 
juice was not acid any more and a test then showed that she had a marked 
achlorhydria. She still regurgitated. This woman’s mother ruminated occa- 
sionally; one of her daughters (the third generation) vomited easily under 
excitement; her daughter (fourth generation) regurgitated badly every day for 
several years after she was bom. We appear to have, tlien, a family in which 
for four generations there was a tendency toward regurgitation or rumination 
or vomiting. 

In 1895 Runge' wrote of a scientist friend of his who ruminated. This 
man’s father regurgitated his food, but refused to cliew it and swallow it again. 
The scientist’s son already was ruminating at the age of seven. Grand in 1889, 
in a Paris thesis, reported the case of a father and aunt and four children who 
were ruminators. In 1902 L, R. MuUer-’ ® reported the case of a man and his 
two sons who ruminated. After his paper was published, Muller received a 
number of letters from persons who said they were ruminators. One man wrote 
that he, his mother and his sister ruminated. Anotlier person, a man of 60 
years, said he and his father ruminated. Apparently, rumination is not un- 
common; it can be present for a lifetime and it is compatible with a perfect 
digestion. The person may have no objection to the habit, but his or her 
spouse may be annoyed or disgusted. 

One wonders if this tendency toward regurgitation is a throwback to some of 
our animal ancestors who are in the habit of regurgitating their food, either 
to chew it again or to feed their young. Some animals of the camel family, 
when angered, have a special use for regurgitated food; when angered at some- 
one they bring up a lot of foul material from the stomach and from a distance 
spit it all over the unfortunate offender. 

W. C. A. 
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NERVOUS STORMS DUE TO PHEOCHROMOCYTOMAS 

Of late, interest has been increasing in the pheochromocytomas of the supra- 
renal glands. The clinical picture is usually that of periodic episodes of hyper- 
tension, palpitation, marked anxiety and jitteriness, headache, vomiting, glyco- 
suria and vasomotor storms. As one might expect, the picture is similar to 
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that produced by an injection of a dose of epinephrine. The disease is encoun- 
tered usually in patients between the ages of 20 and 40 years. 

An e-tcellent paper on the subject is that by Howard and Barker. (Howard, 
J. E. and Barker, W. H. ; Paroxysmal Hypertension and Other Clinical Mani- 
festations Associated with Benign Chromaffin Cell Tumors [phaeochromocy- 
toma]. BuU. Johns Hopkins Hosp. 61: 371^10 [Dec.] 1937.) 

Early in the course of the illness weeks or months may elapse between the 
attacks, but as the disease progresses, episodes may occur daily or even several 
times a day. Among the factors precipitating the paro.xysms may be emo- 
tional upsets, physical effort, the eating of a large meal, prolonged fasting, 
palpation of the tiunor mass, or the assumption of positions of the body in 
which the tumor is compressed. 

In attacks there may be an increase in the respiratory rate, with some dysp- 
nea and marked acceleration of the pulse rate. In one fifth of the cases there 
is a slowmg of the pulse rate. There may be nausea and vomiting, especially if 
the attack comes shortly after a meal. There is usually severe headache, which 
is generally occipital, but frequently involves the whole head. In the spells 
many of the patients complain of precordial and epigastric pain and cramps in 
the extremities. Usually there is frequency of urination, but sometimes there 
is suppression of urine. 

In attacks the most marked finding on physical e.xamination is, of course, 
the sudden elevation of both the systolic and diastolic blood pressures. Usu- 
ally the systolic pressure goes above 200 mm. of mercury, and it may go even to 
300 mm. The diastolic pressure goes up proportionally. With this there is 
often a pronounced distention of the veins of the neck, and frequently an in- 
crease in the circiunference of the neck. In perhaps half of the cases there are 
signs of pulmonary edema. During the paroxysm, in half of the cases, there is 
hyperglycemia and glycosuria. This is due to the effect of the discharged 
epinephrine. After the disease has persisted for some time there may be exten- 
sive changes in the arterioles in the retinas. 

In about 50 per cent of the cases a mass can be palpated in the region of one 
kidney. In other cases the pheochromocytoma occurs in other parts of the 
body. In some cases hj'pertension may not be paro.xysmal but permanent, and 
in such cases the nature of the disease is likely to be missed. It may be sus- 
pected if a transient gl 3 fcosuria is found or if there is a decided mcrease in the 
basal metabolic rate. A mild increase can be seen with any h}T 3 ertension. All 
patients with severe hj-pertension should have an intravenous urogram made. 

In puzzling cases Roth and Kvale (1945) suggested the use of an intravenous 
injection of histamine to induce an attack. Two minutes after the intravenous 
injection of 0.05 mg. of the drug, the blood pressure may shoot up and a char- 
acteristic attack may ensue. In normal persons the increase in blood pressure 
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will not be more than 6 or 12 mm. of mercury, while in the patients with pheo- 
chromocytomas it may be from 110 to 130 mm. 

These patients are in a dangerous condition, because even a minor operative 
procedure may precipitate shock and death. The successful removal of the 
tumor in tliese cases is usually followed by a delightfully favorable result. 

W. C. A. 

BECAUSE OF SOARING COSTS OF PRODUCTION MANY ARTICLES 
WILL liAVE TO BE SHORTENED 

The editors regret to have to announce that because of soaring costs of pro- 
duction and printing we cannot go on as we have been doing, publishing more 
and more pages to a volume. We hope later to be able to e.xpand the journal 
again, but for a while we wall have to cut down on the length of many of the 
articles submitted. In some cases, if authors wish to pay for additional space, 
this can be arranged. 

Fortunately, most papers are not injured by shortening; actually, they are 
improved, and the author is benefited by the fact that many more persons will 
read a contribution which is brief and to the point. Recently, as we sat in the 
hall in Atlantic City and heard man after man present an excellent paper in 10 
minutes, we thought of medical conventions thirty years ago, when the reading 
of papers took from 30 minutes to an hour and a half. Actually, then, no more 
of what was essential was said in an hour than is said now in 10 minutes. 

In most cases a writer is wise if he cuts ofi the long introduction he wrote. 
Most papers could profit much from being beheaded. The best introduction is 
one which briefly calls attention to the need for certain information to fill a gap 
in our knowledge. The writer will say that he has tried to fill this gap or he 
thinks he has filled it. Occasionally he should say that there is a controversy on 
in which two or more views are held. The paper teUs of an effort made to see 
which one of these is the most probably correct. Only occasionally need the 
author mention much of the history of the subject, and then he should give 
only enough to show why there was need for doing the bit of research that he is 
now reporting. 

The worst thing a man can do is to write a long introduction, made up of 
material which everyone knows, such as that the etiology of a disease is obscure. 
All this does is to cause men to lose interest, and to stop reading. They never 
get to the meat of the article. The wisest writer tries, with a pithy sentence or 
two, to grip the interest of the reader so that he wiU want to read the article. 

The next thing is not to put in any extraneous or uninteresting material 
which will cause the reader to stop and move on to the next article in the 
journal. Many men do this by inserting a long discussion of the literature or a 
page or two of tiresome details about technic, which cannot interest anyone 
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except those few men who are doing research in this field and who may want to 
repeat the experiments. It would seem best, then, to describe laboratory 
technic in a note at the end of the article where it will not interrupt the flow 
of the argument. 

Another thing that writers need to avoid is the inclusion of material foreign 
to the topic. For instance, a man writing on carcinoid tumors of the ileum may 
describe a case of terminal ileitis which he ran onto during his study. His 
article is no place for that. Occasionally a paper is sent in which should be cut 
up into four or five separate papers, each on a different subject. What many 
writers fail to think of is that anything published without an appropriate title 
which will be well listed in the cumulative index is buried and lost. Because it is 
lost it will have no influence on medical thought. For instance, Jacobi, who 
discovered the interesting reverse peristalsis in the right side of the colon, hid 
it away in an article on Colchicum poisoning! The wise writer, then, keeps 
extraneous material out of his article (1) because it is wasted there, and (2) 
because it can only distract attention from the matter in hand. Anything that 
distracts the reader is bad for the author. 

Many a discussion of the literature with a large bibliography should be left 
out. It would be much better to say that a bibliography of 300 titles is to be 
found in a recent article by so and so. 

Long tables should often be left out because few readers will stop to study 
them. Sometimes the data in several tables could, with great advantage, be 
shown in a graph or two. Tables are very expensive to print. 

Discussions should often be shortened, with advantage to everyone. Efforts 
to explain things as due, let us say, to paralysis or stimulation of the autonomic 
nerves had best not be made. It is better to report findings and let future 
research show what they mean. Often the arrogant claims of a writer, or dog- 
matic statements and interpretations and theorizings only antagonize the able 
readers whom he wants most to impress favorably. 

The summary should be written with the greatest care because today most 
readers and most abstracters look only at this part of the article. If, then, a 
writer fails in his summary to include mention of all the important things he 
found, he is cheating himself. 

Most case reports could be greatly shortened with advantage to everyone. 
For instance, let us say a man saw a case in which a colonic diverticulum rup- 
tured into the stomach. That would be interesting, and probably worth report- 
ing, but this could probably be done on a page or two. All that is needed is to 
tell briefly what the symptoms were ■which might be allribulcd to the lesion. No 
one wants to hear about the man’s varicose veins or his bunion. The doctor 

vill describe brieflj’^ only the essential findings which led to the diagnosis if 

it was made before operation or death. The findings at operation or necropsy 
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will again be described briefly and all extraneous matter will be left out. The 
readers wll not care to know just when the patient was admitted to the hospital, 
what doctor sent him in, and what his family were like. It is very doubtful if 
anyone will want to know about the findings which had no significance. Many 
a reporting clinician appears to want to show his fellows how thoroughly he 
works up his cases, but the editor to whom he sends his report is anything but 
well impressed. In many case reports of purely medical interest the reader is 
told what anesthetic was used, how the abdomen was opened and closed, and 
how many liters of salt solution were given intravenously. Who wants to know 
about that? Similarly, in the report of the necropsy, no one wants to know all 
the details about the whole body. The readers are interested in two things: 
(1) how the diverticulum came to rupture into the stomach, and (2) how they 
might recognize a case of this disease if they ever see one. 

The editors are very grateful to all those writers who in the past have 
cooperated in so friendly a manner in the shortening of papers. They crave 
indulgence for the future. 



Comment 


Readers are invited to contribute to the Comment Section of Gastroenterology short notes 
expressing their opinions on controversial topics and matters of ciirrent general interest. 

IS THE HYPERSECRETION OBSERVED IN DUODENAL ULCER 
PATIENTS DUE TO EXCESSIVE VAGAL STIMULI 
TO THE STOMACH? 

It is now well agreed that the abnormally high volume and concentration of 
hydrochloric acid secreted by many duodenal ulcer patients can be reduced to 
or below normal by complete transection of the vagus nerves^. This has been 
considered by some to constitute crucial and final proof that the elevated 
secretory rate in these patients was due to excessive activity of the vagal 
secretory nerves to the stomach. Is this conclusion valid? 

There are two reasons why this concept cannot be considered to be proven. 
First, the increased secretory activity of the stomach in duodenal ulcer pa- 
tients is not confined to those types of stimuli which depend upon the vagi for 
their mediation. For example, the response to histamine is as greatly elevated 
as is the response to insulin*. Similarly the basal secretory activity, the noc- 
turnal secretion, the response to caffeine, the response to test meals of food or 
alcohol; all are, on the average, elevated above normal. It may be said that 
the secretory cells of the stomach of the duodenal ulcer patient manifest a 
hyper-reactivity to any and all stimuli. 

Second, and conversely, vagotomy does not merely reduce the secretion due 
to vagal stimuli. It abolishes the responses which depend upon vagal path- 
ways, such as the response to insulin or sham feeding, but it also greatly reduces 
the response to all other stimuli including histamine, caffeine, and food*. Be- 
cause of this fact, we should e.xpect vagotomy to greatly reduce the secretory 
responses of the duodenal ulcer patient regardless of whether the excessive 
secretion was caused by too many vagal nerve impulses or by some stimulant 
which circulated in the blood and acted directly upon the secretory cells. 

The question of the cause of hypersecretion in duodenal ulcer cannot be con- 
sidered to be settled. 

M. I. Grossman, Ph.D., M.D. 
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Biochemical Evolution: Marcel Florkiu. Edited, translated and augmented by 

Sergius Morgulis. Academic Press, Inc., New York. 1949. pp. 157. Price S4. 

This is a fascinating, most valuable and most unusual book. It is remarkable 
how few men have been interested in the evolution of biological chemistr}’- as it can 
be observed in plants and animals. About the only one in this countiy who much 
concerned himself with the problem was Gideon Wells of Chicago. 

Florkin and his students and Morgulis have done a great deal of work on the sub- 
ject, and altogether they have used material from 291 articles. 

It is interesting to see that in man}'^ ways the most primitive of plants and even 
bacteria solve their metabolic problems much as we humans do. As animals be- 
came ever more complicated they had to develop kidneys to get rid of waste products. 
Some of them got rid of these products in the form of ammonia; others in the form 
of urea, and others in the form of uric acid. The larger animals had to transport 
oxygen from the gills or lungs to the tissues and in order to do this some of the sim- 
pler sea dwelling animals used hemocyamin which contains copper. The higher ani- 
mals developed hemoglobin which contains iron. Interestingly, the chlorophyl 
which in plants serves to build CO 2 into carbohydrates somewhat resembles hemo- 
globin in its chemical structure. 

There is evidence to show that as plants and animals evolved and became more 
complicated, some of their body chemistry also evolved and became more compli- 
cated. Actually, a study of biological chemistry in the various species helps in the 
classification of plants and animals. Light is thrown on the relations of certain 
genera, one to another, and on the road that some followed during millions of years 
of evolution. 

Every philosophically minded physician or biologic chemist will certainly want 
to study this book. 

Ernaheungslehre und Diatetik. Dr. M. J. Demole, Prof. Dr. A. Fleisch and 

Dr. Cl. Petit pierre. Medizinischer Verlag Hans Huber, Bern, 1948. pp. 382. 

This is a typical German book on diet, which contains a lot of information. About 
the only feature that wUl bother some American readers will be the over-specializa- 
tion of diets. For instance, one finds diets for acute diarrhea, chronic diarrhea, fatty 
diarrhea and sprue. Then one finds diets for atonic constipation, spastic constipa- 
tion, constipation with colitis and chronic colitis. One finds diets for hepatitis, 
hepatismus, cirrhosis of the liver and diseases of the gallbladder. One finds diets 
for hyperacidity and hypersecretion in the stomach, also for anacidity and for gas- 
trectasis. The more thoughtful type of gastro-enterologist will look upon this re- 
markable specialization of diets as a sign of lack of cerebration. 
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Aureomycin— A New Antibiotic. B. M. Duggar, el al. Annals of the New York 
Academy of Sciences, vol. 51, Art. 2, pp. 175-342. 

This is a splendid monograph on one of the new antibiotics. It will be of tre- 
mendous interest to anyone who is taking care of patients with acute infections. 

The Chemotheraey of Fiearia.sis. L. L. Ashburn, el al. Annals of the New 
York Academy of Sciences, vol. 50, Art. 2, pp. 19-170. 

This book of course, will be of interest almost entirely to men working in the field 
of tropical disease. 

How TO Conquer Your Handicaps. Marie Beynon Ray. The Bobbs-Merrill 
Company. Indianapolis and New York. 1948. pp. 336. Price $3.00. 

This is a book by the woman who wrote Bow Never io be Tired and Doctors of the 
Mind. Her theses are that no one succeeds without some handicap and your handi- 
cap is your opportunity. She writes with skill and interest and great enthusiasm, 
but she probably forgets that only one man in a million, endowed with tremendous 
will power, is likely ever to become a great orator when he was bom to be a stammerer. 

However, it may help some persons to know what has been done by some handi- 
capped men and women, and it may bring hope to many. 

One splendid thing that Marie Beynon Ray has done has been to consult with a 
large number of doctors and others who could give her first hand information. Ex- 
cellent is her chapter on the problems of the stutterers. 

At times the reader will become doubtful about some of the stories, but on page 
308, Marie Beynon Ray says, “Don’t take my word for any of these stories, — ^I 
don’t believe them myself. But there they are, spread out on the record for all to 
read.” 

Very valuable is the list given at the end of the book, of places to which one can 
write if one wants more information; for instance, in regard to speech disorders, or 
a company that will employ a handicapped man or woman. 

Certainly everyone who is interested in rehabilitation should read this book. 

Interesting and Useful Medical Statistics. Edited by William B. Knpper, 
M.D. William C. Brown Company, Dubuque, Iowa. 1948. pp. 528. Price 
$6.50. 

This is a curious and unique book. Apparently, Dr. Kupper, for years, has been 
much interested in medical statistics, and whenever he saw a table somewhere that 
interested him he put it into a scrapbook. This is the scrapbook with a short pref- 
ace. 

Obviously, this is a book not for reading but for the reference library. 

CoMPARATi\'E Psychology of Mental Development. Bchiz Werner, Ph.D. Re- 
vised Edition. Follett Publishing Company. New York, Chicago, Los Angeles. 
1948. pp. 564. 

This book by the Professor of Psycholog}' at Clark University is an unusual study 
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carried out along unusual lines. The author compares the thinking of children, of 
primitive men, and of certain psychotics. In all three groups he finds certain types 
of thinking which he labels with long Latin names. The important point is that 
the type of thinking common to all three groups is not satisfactoty for a civilized 
adult because it does not help him to discriminate what is essential from what is non- 
essential, Most of what is wrong with civilization today is that the great bulk of 
persons are unable to think as adults and behave as adults. There are too many 
who cannot learn enough, and there are too many who think, as children do, that 
in some magical way they or someone else can get for them whatever they want. 
The one unfortunate thing about this very learned book is that the author knows 
so many long words and loves to use them. This could be so immensely better a 
book if someone could rewrite it in simple English. It probably would then be very 
nteresting. Would it not be a joke on the writer if one of the signs of adult thinking 
s to use simple everyday words! 
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MOUTH AND ESOPHAGUS 

Beeler, R. C., Collins, J. N., and BDol, 
M. F. Benign pedunculated tumors of 
the esophagus. Am. J. Roent. Rad. Ther- 
apy, 60: 466 (Oct.) 1948. 

Pedunculated tumor of the esophagus is rare 
and may be encountered unexpectedly on 
routine examination, since, in most cases, 
sjTnptoms are mild or not elicited. Tumors 
of this tj^pe arise in the uppermost portion 
of the esophagus due to redundancj' and 
elasticity of the esophageal mucous mem- 
brane in this region which is greater there 
than in any other part. Grossly, these 
tumors are smooth, about one inch in di- 
ameter, variable in length, and may have 
multiple projections distally. Microscopic- 
ally, most pedunculated tumors arising from 
the hv'popharj'nx are fibroliporaas, A cor- 
rect diagnosis is important because the tu- 
mors are amenable to surgical treatment in 
most cases. 

Franz J. Lust 
STOMACH 

Gray, H. K., Meyers, W. C. and Dock- 
ERTY, M. B. Postgastrectomy’' gastritis. 
Surg. Clinics N. Am., 965 (Aug.) 1948. 
The authors present a study of 25 patients, 
taken at random, who had undergone gas- 


tric resection and returned later because of 
persistent gastrointestinal symptoms. 
Most of the resections had been performed 
for duodenal ulcer, and microscopic ex- 
amination revealed gastritis in all 25 cases. 
It is therefore recommended that all gastric 
resection specimens be e.xamined histologi- 
cally and that rigid postoperative manage- 
ment be maintained ■where gastritis is found. 

Roentgenologic e.xamination was found 
to be of little value in determining the 
presence or absence of gastritis following a 
partial gastrectomy. In the cases reported, 
gastroscopic e.xamination revealed a normal 
stomach in one case, an indeterminate lesion 
in another case and, in the remaining 23 
cases, a postoperative gastritis or gastro- 
jejunitis was found which was of sufBcient 
severity to account for the patient’s dis- 
tressing sjTuptoms. 

Treatment is slow but the problem is not 
hopeless. Reassurance and rest plus the 
proper diet and medication can accomplish 
a great deal. 

Frank G, Val Dez 

Howes, E. L. and de OiLVEnov, J. R. 
Early changes in the c.xperimentally pro- 
duced adenomas and adenocarcinomas of 
the stomach. Cancer Research, 8: 419 
(Sept.) 1948. 
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Silk threads containing mcthylcholanthrcnc 
produced new growths wlien embedded in 
the wall of the rat’s stomach. The adjacent 
earl}' changes were studied in an attempt 
to disclose the mechanism of formation of 
new growtlis in the stomach. Shortly after 
implantation beneath the serosa, round cells 
infiltrated and edema appeared. Ulceration 
occurred in the mucosa and then the super- 
ficial mucous cells on eitlier side grew into 
the defect to form an epithelial-lined cleft. 
Acid and pepsin cells were destroyed and 
did not grow dowmward. If a thread per- 
forated the mucosa or the ulceration oc- 
curred directly over a thread that remained 
in position, the superficial mucous cells grew 
back along the thread to form an epithelial- 
lined sinus. In the clefts, these cells formed 
a new mucosa composed entirely of mucous 
cells, while the sinus was filled with a 
cylinder of these cells arranged in acini. 
This process took approximately 2 weeks 
and the cells showed no malignant changes. 
After 35 days, adenomas formed in the 
clefts and adenocarcinomas formed in the 
sinuses. Adenomas grew outward toward 
the lumen of the stomach, pushed open the 
mouth of the cleft, and sometimes filled the 
lumen of the stomach. This type of growth 
did not disturb the reticulin boundary that 
had been formed beyond the new mucosa 
lining the cleft. Adenocarcinomas grew 
within the wall of the stomach and the 
reticulin barriers, already formed about the 
sinus, were destroyed. 

Joseph B. Kirsner 

Gray, H. K. and Lofgren, K. A. The 
significance of an ulcerating lesion in the 
stomach after gastroenterostomy. Proc. 
Staff Meetings Mayo Clinic, 23: 454 (Oct.) 
1948. 

The coexistence of an active duodenal ulcer 
and a gastric carcinoma is quite rare. Pa- 
tients with duodenal ulcer are much less 
likely to develop cancer of the stomach than 
those who have no stomach disease what- 
ever. Statistics at the Mayo Clinic reveal 
that duodenal ulcer and gastric ulcer are 
associated together twelve times more com- 
monly than are duodenal ulcer and gastric 
carcinoma. During the 10-year period, 1938 


-1947, a total of 825 patients were seen who 
had had a gastroenterostomy previously 
performed for peptic ulcer and in whom a 
subtotal resection was now performed. The 
complications for which secondary resection 
was performed were present in the following 
descending order: jejunal ulcer, malfunc- 
tioning gastroenteric stoma, gastric ulcer, 
and gastric carcinoma. Forty-one gastric 
lesions developed after gastroenterostomy 
for duodenal ulcer, of which 11 (27%) were 
gastric carcinomas and 30 (73%) were be- 
nign gastric ulcers. In 11 patients, gastric 
lesions developed after gastroenterostomy 
for gastric ulcer. In 5 of these patients, 
the new lesion was found to be another 
benign gastric ulcer, whereas in the remain- 
ing 6 cases, a malignancy' had developed. 
These statistics reveal that a high incidence 
of gastric malignancy is found among re- 
current lesions following gastroenterostomy 
for peptic ulcer. Therefore, every lesion 
in the stomach after gastroenterostomy 
should be suspected and treated as a ma- 
b'gnant one until proven otherwise. 

Frank Neuwelt 

Canney, R. L. Neurogenic tumors of the 
stomach. Brit. J. Surg., 36: 139 (Oct.) 
1948. 

Benign tumors of neurogenic origin are rare. 
Two types are described, neurilemmoma and 
neurofibroma associated with von Reck- 
linghausen’s disease. They probably arise 
from the sheath of sympathetic nerve fibres. 
Grossly they are polypoid, may be multiple, 
occur any place in the stomach, and are 
often indistinguishable from leiomyomata. 
There are no characteristic clinical features 
and final diagnosis usually requires his- 
tological study. Resection is the treatment 
of choice; locally, if the tumor is small and 
widely, if malignant change is suspected. 
Two patients with gastric neurogenic tumor 
are described. In one patient with a his- 
tory of hematemesis and melena, a neuri- 
lemmoma undergoing malignant change was 
found; in the other with an unexplained 
anemia, the gastric tumor was considered a 
local manifestation of von Recklinghausen’s 
neurofibromatosis. In the latter patient, 
typical nodules of von Recklinghausen s dis- 
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ease developed on the trunk, abdomen and 
back 11 years later. 

C. WllMER VViRTS, Jr. 

SiNGiiASTER, L. A suction and feeding tube 
for the postoperative care of gastric resec- 
tions. Surgery, 24: 621 (Oct.) 1948. 

The immediate management of patients who 
have had gastric resections is concerned 
with adequate intragastric drainage and sup- 
plying the nutritional requirements of the 
patient until sufficient oral feeding is pos- 
sible. Utilizing a size 18 French double- 
lumen tube, 52 inches in length, both of 
these problems were adequately solved. 
The distal end of the tube terminates in a 
hard rubber tip, sealing a 3-inch column of 
mercury within the tube. Just proximal to 
the mercury column are perforations for 
feeding, and 13 inches from the tip is another 
series of perforations for intragastric suction. 
The feeding lumen terminates at the per- 
forations at the end of the tube, while the 
suction lumen, of larger diameter, terminates 
at the higher perforations. 

Preoperatively, following preparation with 
the Levin tube, the double-lumen tube is 
passed to just within the stomach where it 
lies in situ during the operation. Before 
closing, the tube is advanced into the 
jejunum until the suction performations lie 
just proximal to the line of anastomosis. 
The suction lumen is handled as an ordinary 
stomach suction tube. The feeding lumen 
is opened 10 hours postoperatively when 
high protein and high caloric liquid feedings 
are introduced. Parenteral fluids and oro- 
gastric liquid feedings are administered con- 
comitantly. This tube can be used for 
gastroenterostomies as well as gastric resec- 
tions. 

A. I. Fexedman 
BOWEL 

Di-Ko.v, C. F. and Meyer, A. C. Volvulus 
of tiie cecum. Surg. Clinics N. Am., 
953 (Aug.) 194S. 

\''oIvuIus of tlie cecum is described as a 
rare and urgent problem of intestinal ob- 
struction, whicli has a high mortality rate 
largely because it is infrequently considered 
and diagnosed. A long mcsentcrj’ is neces- 
saty for its occurrence and anything which 


distorts the already mobile cecum may be an. 
exciting cause. The signs and symptoms, 
are those of a low intestmal obstruction. 
Location of pain may vary but remains- 
where it begins. The absence of vomiting; 
and the passage of gas and feces does not 
preclude the diagnosis early in the disease. 
The enlarged cecum may present itself as a. 
palpable mass. Dilated loops of bowel may 
be seen with X-ray, but establishment of a. 
definite diagnosis by this means is rare. 

The best treatment is simple detorsion and' 
fixation, if this is possible and if there is no- 
gangrene. In the presence of gangrene, re- 
section over a three-bladed clamp is the 
safest procedure. Intermittent vohmlus of 
the cecum does occur and a new operative 
procedure is suggested for its correction. 

Frank G. Val. Dez 

Dkon, C. F. and Jddd, D. B. The surgical 

treatment of congenital megacolon. 

Surg. Clinics N. Am., 889 (Aug.) 1948. 
Congenital niegacolon is described as a dila- 
tation and hypertrophy of part or all of the 
colon, and is thought to be due to an im- 
balance in the nervous mechanism supplying 
the colon. Medical measures in the treat- 
ment of this disease have been variable and 
generally discouraging. 

Lumbar sympathectomy has been tried, 
but, in the series of 26 cases reported, only 1 
patient had a satisfactory result. Fifty- 
four cases of resection are reported in which 
the diseased portion of the bowel was re- 
moved, and of these patients, 78 per cent 
were improved, including 67 per cent who 
were completely relieved of symptoms. The 
mortality rate of this series was 4 per cent. 
The operation should not be performed on 
patients under 3 years of age, because of 
high mortality in this group. Five years is 
believed to be the optimal age but surgery 
should not be prolonged in the presence of 
severe or persistent symptoms. In the 54 
cases operated, there were 41 in which half 
or less of the colon was removed and there 
has been no evidence of recurrence of the 
disease in the remaining portion of the colon. 

The authors, therefore, believe that resec- 
tion of the diseased portion of bov.-el is the 
treatment of choice in congenital megacolon. 

Frank G. Val Dez 
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Posey, E. L., Jr. and Bargen, J. A. Jc- 
Juno-ilcac insuflicicncy; its relation to the 
sprue syndrome. Surg. Clinics N. Am., 
903 (Aug.) 1948. 

The various causes whicli may produce a 
deficiency state akin to the sprue syndrome 
are given. The symptoms of jejuno-ileac 
insufficiency arc protean and include fatty 
diarrhea; microcytic anemia, wliich may be 
due to loss of iron; macrocytic anemia, due 
to loss or defective absorption of the ery- 
throcyte-maturation factor or gastric ach- 
lorhydria; tetan}'; and various vitamin de- 
ficiencies. The amount of small intestine 
which can be removed without causing je- 
juno-ileac insufiicienc}’’ varies greatlj' in dif- 
ferent cases. 

Strictures of the small intestine ma}' pro- 
duce severe deficiency states but s}'mptoms 
of intestinal obstruction will not be present 
unless the stenosis is marked. Intestinal 
short-circuiting, such as gastro-jejunocolic 
fistula, frequently produces deficiency states 
with s 3 miptoms resembling those of sprue. 
Diseases of the wall of the small intestine 
such as tuberculosis, regional enteritis and 
enterocolitis occasionally cause deficiency 
states. MaUgnant tumor of the small in 
testine rarely causes the syndrome. The 
development of the deficiency state is in- 
fluenced by the dietary regimen employed 
postoperatively, as well as the amount of 
small intestine resected. 

Frank G. Val Dez 

Binkley, G. E. Diagnosis and treatment 
of colon polyps. N. Y. State J. Med., 
48; 2145 (Oct.) 1948. 

Pol 3 q)s occur most frequently in the rectum 
and lower sigmoid, the most common type 
being adenomata. The symptoms are im- 
proper elimination and a change in the 
bowel rhythm; diarrhoea alternating with 
constipation may be present. Bleeding 
from the rectum at irregular intervals is an 
another important symptom. Sigmoido- 
scopy and X-ray examination will reveal the 
vast majority of polyps. If accessible to 
the sigmoidoscope, polyps may be removed 
by the electric cautery snare; but those 
higher up require laparotomy. The pre- 
operative preparation of these patients must 
be as thorough as for operations for cancer 


of tlic bowel. Colotomy witli excision of the 
polyp is sufficient in the majority of single 
polyps. Right hemicolectomy may be neces- 
sary in cases of a single large or multiple 
small polyps located in the cecum, ascending 
colon, or pro.ximal transverse colon. 
If these lie in the left half of the colon, 
resection and end-to-end anastomosis may 
be employed. Multiple pohqiosis requires 
total colectomy; sometimes the rectum may 
be retained in these cases. 

PinLip Levitsky 

Reid, D. R. K. Argentaffinoma of the 
gastro-intestinal tract. Brit. J. Surg., 36: 
130 (Oct.) 1948. 

Of 25 cases of argentaffinoma of the gastro- 
intestinal tract, 8 were extra-appendicular 
in site, 6 involved the ileum, and 1 each the 
stomach and colon. The incidence, path- 
ology' and treatment are discussed. 

Symptoms, due to the growth in the ileum, 
were present in 5 and absent in 1 case. Of 
these, 4 cases had primary acute intestinal 
obstruction, 4 had recurrent colicky ab- 
dominal pain, vomiting and flatuent dyspep- 
sia for periods varying from 6 months to 8 
years, 4 patients had a palpable abdominal 
mass, 3 significant weight loss, but only 1 
case had bleeding from the bowel. In the 
2 patients under 40 years, the lesion was 
benign and they were alive and well 2 years 
and 16 months after operation respectively. 
The other four patients had ma- 
lignant growths and were over 50 years of 
age; one died after operation, one 9 years 
after the commencement of symptoms, and 
one is alive and well 8 years after operation. 
The remaining one could not be traced. 

C. WiLUER WiRTS, Jr. 

Gross, R. E. and Ware, P. F. Intus- 
susception in childhood. Experiences 
from 610 cases. New Eng. J. Med., 239: 
645 (Oct.) 1948. 

In contrast to intussusception in adult life, 
when in over one-half of the cases the cause 
is Meckel’s diverticulum or various types of 
tumors, intussusceptions in cliildhood can 
rarely be accounted for by mechanical fac- 
tors. The common theories involve 
enlarged Peyer’s patches, ileocecal neuro- 
muscular dysfunction, enteric infection, ex- 
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cessive catharsis and transition from breast 
to bottle feeding. 

In the authors’ series, 84 per cent of the 
cases occurred in the first two years of life, 
and 68 per cent between the third and 
eleventh months. Most of the patients were 
males. In intussusception the history is so 
characteristic that from it alone the di- 
agnosis can be made. Characteristically, in 
over 95 per cent of cases there is sudden 
severe, paroxysmal abdominal pain in a 
previously healthy infant of superior nutri- 
tion and development. Vomiting is an early 
symptom and occurs in over 90 per cent of 
patients. With passage of time and in- 
crease in obstruction, pallor, sweating and 
restlessness are found as the child approaches 
a state of shock. In neglected cases of 
several days standing, a moribund state 
ensues with collapse and severe dehydra- 
tion. Blood in the stool is present in about 
85 per cent of cases, and in gross and copious 
in about one-half of the cases. The first 
stool after onset is usually normal, but the 
following stool will usually reveal blood. 
IWiile often mild, the hemorrhage may be 
e.xsanguinating. An abdominal, non-tender 
mass is felt in about 85 per cent of the pa- 
tients. TOicn the intussusception is in the 
region of the splenic or hepatic flexures, 
the mass may be difficult to outline. In 
about 25 per cent of cases the mass can be 
found on rectal examination, and in 6 per cent 
of cases the mass protrudes from the anus. 

The authors give a detailed description of 
the operative procedures. The optimum 
treatment of intussusception is by surgical 
reduction of the intussusception after rapid 
but important preoperative preparation. If 
resection is necessarj', exteriorization is the 
method of choice, since tliis rigidly prevents 
contamination or soiling of the peritoneal 
cavity. Postoperative care includes the use 
of gastric suction, transfusion of blood or 
plasma, infusion of glucose or saline solution 
and in some cases institution of chemo- 
tlicrapy and placement of the child in a 
high-concentration oxj-gen tent. 

The mortality rate for intussusception has 
improved steadily; in the last few years it 
has been reduced to 2.7 per cent. 

Anthony M. Kasich 


Bloomfieid, a. L. and Lew, W. Cure of 
ulcerative cecitis of rats by streptomycin. 
Proc. Soc. Exp. Biol. Med., 69: 11 (Oct.)' 
1948. 

Ulcerative cecitis of rats is exquisitely 
chronic and interferes little with the general' 
health of the animals. In 1940-41, cecitis- 
became prevalent in the Stanford rat colony.. 
Very young animals were not affected, but 
at 4-5 months of age, 44 per cent of the- 
stock had fresh lesions and the incidence 
increased so that 66 per cent of 7-8 month- 
old rats showed lesions. Cultures from the 
ulcerations yielded Salmonella enteritidis. 
If Salmonella isolated from rats with cecitis 
is introduced into the drinking water of 
unaffected animals a violent diffuse enteritis, 
which in no way resembles the spontaneous 
disease, occurs. Rats, which survive, gradu- 
ally develop the usual lesions but with no 
greater frequency than uninocculated con- 
trols. Organisms have not been obtained 
from fluid aspirated from cysts which often 
develop around the cecum. The dex’elop- 
ment of cecitis was inhibited in rats on a 
vitamin B deficient diet. Cecitis could be 
prevented by incorporating succinyl sulfa- 
thiazole (1%) in the stock diet. Sulfa- 
guanidine (0.5%) was equally effective. If 
sulfaguanidine was added to the diet of the 
mothers during pregnancy and lactation, 
the young subsequently failed to develop 
cecitis. 

In the fall of 1947, cecitis was again 
present in the colony, ^e frequency in 4-5 
month-old rats was now 83 per cent. Many 
animals showed very advanced lesions. 
These lesions resolved within 10 days of 
treatment with streptomycin added to the 
drinking water. 

H. Necheles 

Hunt, C. J. Early diagnosis and roentgen 
manifestations of obstruction of small 
bowel. Arch. Surg., 57; 460 (Oct.) 1948. 
The symptoms and phj-sical signs of small 
bowel obstruction may be divided into three 
characteristic manifestations— pain, peris- 
talsis and borboiygmus. The pain is in no 
way related to any other t>’pe of abdominal 
pain, being generalized, diffuse, spasmodic 
and not assodated with tenderness or muscle 
spasm. No other form of abdominal colic 
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has this characteristic of diffuscncss, perio- 
dicity and relatively negative physical ob- 
servation. Corresponding to the periodic 
spasm, tlicre occur sjmchronously visible 
peristalsic waves and audible sounds of 
borborj'gmus. The roentgenogram is the 
only means by which one can make an early 
diagnosis of small bowel obstruction and can 
determine accurately the type of obstruction 
present. Gas can be demonstrated norm- 
allj' in the stomach and colon but not in the 
small intestine; there is nothing phj’siologic- 
ally or anatomically wrong with the bowel 
distal to the obstruction, and it ma}' function 
in an evacuating capacity with or without 
stimulation. Thus, the passage of gas or 
evacuation of the bowels, either spontane- 
ously or by enema, may occur and give a 
false sense of security as bowel patency. In 
advanced simple obstruction, intestinal de- 
compression is used prior to surgical treat- 
ment. In strangulated obstruction, im- 
mediate operation is imperative. The 
indications for the use of tlie Miller-Abbott 
tube are mentioned. 

Albert Cornell 

Olsan, E. S. and Sussman, M. L. Non- 
specific enterocolitis. Am. J. Roent. Rad. 

Therapy, 60: 471 (Oct.) 1948. 

A case is presented of apparent chronic 
granulomatous Jejuno-ileitis which, at post- 
mortem examination 5 years later, showed 
no evidence of this disease but revealed an 
enterocolitis of undetermined nature. The 
lesion in the large intestine was classified as 
ulcerative colitis. Chronic granulomatous 
disease of the small intestine until now has 
been considered to be characterized by sten- 
osis. The present case indicates the possi- 
bility that resolution without stenosis can 
take place. The alternative explanation 
presumes it to be a disease, possibly a 
variety of ulcerative colitis, in which the 
small intestinal lesion dominates the roent- 
gen findings, passing through a phase of 
thickening and rigidity to a normal or thin 
small intestinal wall. 

Two cases of granulomatous jejuno-ilei- 
tis, and one of ulcerative colitis, with amy- 
loidosis are presented. It is suggested that 
amyloidosis in chronic enteritis is more fre- 
quent than has been suspected and might 


account, in part at least, for the clinical and 
roentgenograph ic findings in occasional cases 
of granulomatous disease. 

Five cases arc reported of extensive in- 
volvement of jejunum and ileum in ulcera- 
tive colitis. In one of these there was the 
possibility that the lesions were due to 
sliock, and another was complicated by 
amyloidosis, but it seemed likely that the 
remaining cases represented extensions of 
the primary colonic disease. 

The roentgen appearance of stenosis in 
the small intestine docs not necessarily in- 
dicate granulomatous disease. Even in the 
absence of disease of the terminal ileum, 
ulcerativo colitis cannot be e.xcluded, despite 
the lack of distinct roentgen evidence to 
indicate its presence in the large intestine. 
Presumably the small intestinal deformity is 
due to edema and infiltration without sig- 
nificant fibrosis. These observations indicate 
that it is difficult to determine the type of 
enterocolitis from the roentgen appearance 
alone, and that even with postmortem data 
the pathogenesis may not be ascertainable. 

Franz J. Lust 

li\t:r and g.all bladder 

CoLCOCK, B. P. Choledochostomy: Its 

place in surgery of the biliary tract. 

Surg. Clinics N. Am., 641 (June) 1948. ^ 

A technic for common duct exploration is 
described. The author believes that in the 
hands of a capable surgeon, exploration of 
the common duct does not appreciably in- 
crease the mortality or morbidity of gall 
bladder surgery. The indications for ex- 
ploration of the common duct in biliary 
tract surgery are discussed. They include: 
(1) the history or presence of jaundice (either 
clinical or as a laboratory finding); (2) the 
finding of a dilated or thickened duct, pos- 
sibly indicating a common duct stone; (3) 
other positive or suspicious findings on pal- 
pation of the common duct; (4) small stones 
in the gaU bladder; (5) sediment in bile 
aspirated from the common duct; (6) acute 
or subacute pancreatitis; and (7) non-cal- 
culous gall bladder with biliary tract symp- 
toms- ^ -n. 

Frank G. Val Dez 
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Ttoss, J. R. and Carter, R. F. The 
diagnosis and management of the post- 
cholecystectomy syndrome. N. Y. State 
J. Med., 48: 2245 (Oct.) 1948. 

The postAolecystectomy syndrome is de- 
fined as a symptom complex referable to the 
biliary tract which occurs after cholecystec- 
tomy. This report is based on 295 cases, 
of which 159 presented postcholecystectomy 
symptoms. The principal causes of symp- 
toms postopera tively are: (1) dyskinesia of 
the sphincter of Oddi, (2) calculi in the bile 
passages, (3) retained cystic duct, (4) com- 
mon duct stricture, (5) cholangitis, and (6) 
pancreatitis. The cb'nical findings and 
treatment of these six groups are discussed. 

As a means of preventing postcholecystec- 
tomy syndrome, the presence of stones or 
infectious cholecystitis, with or without a 
concomitant cholangitis, should be promptly 
diagnosed and cholecystectomy performed 
before complications develop. The di- 
agnosis of infectious biliary tract disease 
can only be confirmed by cultures of duo- 
denal bile. On the other hand, functional 
disorders should be recognized as such and 
treated medically. 

Symptoms of pain and colic, nausea, 
vomiting, and fat intolerance were more 
prevalent in the dyskinesia group; jaundice, 
chills, fever, pruritis, and biliary fistula are 
more characteristic of organic obstruction. 
There is also tenderness in the right upper 
quadrant, and an enlarged liver at times. 
Pathologic organisms are found in the bile 
drainage, and malignant cells have been 
recovered in cancer cases. Blood chem- 
istiy studies reveal elevation in serum bili- 
rubin, alkaline phosphatase, and blood 
cholesterol. 

Seventy patients were classified as be- 
longing to the dyskinesia group. In 11 
patients, the postoperative sjTnptoms were 
due to common duct stones. Retained ej's- 
tic duct was found in S cases. There were 
9 cases of benign fibrous stenosis and 23 of 
common duct injur}'. Thirty-four cases of 
active cholangitis were found in association 
with biliary' tract obstruction. The offend- 
ing organism was E. coli in most cases; 
however, E. typhosus, B. welchii, streptococ- 
cus, and staphylococcus were also encoun- 
tered. There were 15 cases of inactive 


(asymptomatic) cholangitis. The most 
common organism here, too, was E. coli. 
Pancreatitis was responsible for symptoms 
in 3 individuals with organic obstruction to 
the common bile duct. 

Philip Levitsky 

Hallendore, L. C., Dockerty, M. B., 
AND Wadgh, j. M. Gangrenous chole- 
cy'stitis: A clinical and pathologic study 
of 100 cases. Surg. Clinics N. Am., 979 
(Aug.) 1948. 

In 100 cases studied, it was found that 
gangrenous cholecystitis had an incidence of 
2.5 per cent of all cases operated for gall 
bladder disease, and was present in 33 per 
cent of cases operated for acute cholecystitis. 
Of all the cases, 75 per cent had symptoms 
tyrpical of recurrent acute cholecystitis and 
dironic cholecystitis; only 12 per cent had no 
previous gall bladder history. A palpable 
gall bladder was present in 39 per cent of 
cases. Obstruction of the cj'stic duct was 
found in 93 per cent and perforation of the 
gall bladder was present in 24 per cent but 
none were free perforations. 

Cholecystectomy was performed in all 
cases with a mortality rate of three per 
cent. Microscopic e.xamination revealed 
massive necrosis, congestion, edema, hemor- 
rhage, thrombosis, fibrosis, subintimal ar- 
terial edema and proliferation. Evidence 
of infection was found in 41 per cent of 
cases. 

The authors believe that the treatment 
of choice is early operation and the opera- 
tion of choice is cholecj'stectomy, although 
cholecystostomy may be advisable in certain 
selected cases. They further believe that 
cholecystectomy early in the course of recur- 
rent acute cholecj'stitis or chronic chole- 
O'stitis would prevent many cases of gan- 
grenous choleo'stitis; since, in their series, 
88 per cent had had prev'ious attacks. 

Frank G. Val Dez 

Heersua, j. R. an-d Annegers, J. H. 
Effect of cholccy'stectomy on fecal fat 
e-xcretion in dogs. Proc. Soc. Exp. Biol. 
Med., 69: 140 (Oct.) 1948. 

The question was posed whether chole- 
cystectomy, which converts the normal in- 
termittent flow of concentrated bile into a 
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continuous flow of dilute bile into the intes- 
tine, would result in a defect in fat absorp- 
tion. In 8 dogs studied both before and 
after operation, cholecystectomy produced 
no significant change in the daily e.xcretion 
of fat or nitrogen. 

H. NnarELES 

Villasenor, M, S. Aspiration of amoebic 
liver abscess. Rev, de gastro-cnterol. de 
Mexico, 13: 293 (Sept.-Oct.) 1948. 

Forty two cases of amoebic liv'cr abscess 
were seen during the last three years. Eme- 
tine was used for five days before aspiration 
was considered. A needle having 1.5 mm. 
in caliber was used for the aspiration. In 
some cases, 2 or more aspirations were per- 
formed. Ninety eight per cent of the pa- 
tients were cured with this treatment. 

Aloysio Faria 

ScHRUiEPF, C. A. Present fundamentals of 
some liver function tests. Am. J. Dig. 
Dis., 15: 367 (Nov.) 1948. 

A number of the liver function tests in 
current use are discussed, and the numerous 
limitations of the various tests for liver 
function are emphasized. 

The author calls attention to the limita- 
tions of the bromsulfalein tests and of the 
qualitative van den Bergh reaction in the 
differential diagnosis of liver disease. He 
stresses the value of the galactose test in the 
differential diagnosis of jaundice and ad- 
vocates a modification of the usual test in 
which the patient is given a combined dose 
of galactose and gelatin. In normal in- 
dividuals this is not followed b)'' appreciable 
rise in the blood sugar, although such a rise 
occiurs in the presence of liver disease. The 
galactose-gelatin test was positive in 9 of 
12 patients with acute hepatitis, and also in 
3 of 7 patients with cholelithiasis. 

With reference to the hippuric acid test, 
the author advocates an oral method and 
states that the intravenous technique is 
so sensitive as to seem imsuitable for the 
differentiation between hepatitis and ob- 
structive jaundice. The value of the various 
flocculation tests is stressed and, of these, 
the author prefers the Takata reaction, al- 
though it is recognized that this is not 
specific for liver disease. 

Henry Tdmen 


PANCREAS 

BOCKUS, H. L. and R,\rKENSIlERGER, E. C. 
Acute pancreatitis. N. Y. State J. Med., 
48: 2252 (Oct.) 1948. 

The severe form of acute pancreatitis is 
associated with necrosis. There is a milder 
form with abrupt onset which is called 
edema of the pancreas, subacute pancreati- 
tis, acute transient pancreatitis, or inter- 
stitial pancreatitis. The etiology is 
unknowm, but two factors occurring com- 
monly arc alcoholism and concomitant 
biliary tract disease. There is no consistent 
symptom complex. The initial pain is most 
commonly in the epigastrium. It may also 
occur in the lower abdomen, in the lumbar 
region, beneath the sternum, or in the left 
chest. The pain is often sharp and con- 
stant, but may be dull and intermittent. 
The radiation is usuall}" to the left, and to 
the region of the first and second lumbar 
vertebrae. The differential diagnosis must 
include acute coronary occlusion, mesenteric 
artery occlusion, perforated viscus, acute 
pneumonitis, acute alcohoUc gastritis, and 
acute appendicitis. In acute pancreatitis, 
the shocklike state is striking. Skin changes 
may appear as cyanosis of abdomen or 
limbs, and bronmish discoloration or pe- 
tcchiae below the ribs posteriorly or on the 
buttocks. Since the diagnosis is rarely, if 
ever made clinicall}', blood enzyme studies 
are of greatest importance. If a h>'per- 
enzymemia exists, one may diagnose acute 
pancreatitis with certainty. Normal blood 
serum values do no exdude the disease, 
however. A blood calcium level below 7 
mg. per 100 ml. is considered to be a bad 
prognostic sign. Profound changes may oc- 
cur in the electrocardiogram in acute pan- 
creatitis, such as inversion of the T wave 
and depression of the ST segment. The 
abnormalities in the electrocardiogram grad- 
ually return to normal and may be due to 
shock or diminution in concentration of 
serum potassium. The latter can occur be- 
cause of Wangensteen drainage, prolonged 
vomiting and dehydration, or administra- 
tion of excessive sodium ions. _ 

Treatment should be conservative. The 
regime as employed by the authors consists 
of the following: (1) Relief of pain— mor- 
phine should be avoided because of its p(«- 
sible vagotonic action and demerol is the 
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analgesic of choice; (2) treatment of shodi 
and deh 3 'dration bj' blood and plasma trans- 
fusions, and parenteral glucose solutions; 
(3) avoidance of hormonal stimulation of the 
pancreas by instituting Wangesteen suction 
to prevent HCl from reaching the duo- 
denum; and (4) avoidance of nervous stimu- 
lation of the pancreas by withholding any 
drug which may stimulate the vagus. Atro- 
pine gr. 1/75 of 1/150 everj"- 4 hours is of 
benefit. Calcium gluconate may be given 
if h)'pocalcemia is present. 

In a series of 10 cases thus treated, 100 
per cent recovery was obtained. 

Philip Levitsky 

McDonotjgh, F. E. and Heeeernon, E. W. 
Chronic relapsing panaeatitis. Surg. 
Clinics N. Am., 733 Qune) 1948. 

This disease is characterized by recurring 
attacks of pain in the upper abdomen as- 
sociated with disturbances of function of 
the panaeas and their sequelae. During 
the acute phase, the pain is usually severe, 
steadj' and prolonged, characteristically ra- 
diating to the back. It may be associated 
with other symptoms such as nausea, vomit- 
ing and diarrhea. Steatorrhea and crea- 
torrhea are usually late signs in the disease. 
The disease occurs most frequently in the 
middle age group. 

E-varaination during an acute attack may 
reveal epigastric tenderness and muscle 
spasm, moderate fever, slight jaundice and 
mild shock. Laboratory examination may 
reveal a glycosuria or a steatorrhea. The 
serum amylase and lipase are frequently 
elevated during an exacerbation but are 
usually normal between attacks. Roent- 
genologically, 50 per cent of cases show 
calcification of pancreas sometime during 
the course of the disease; pancreatic cv’sts 
arc occasionally demonstrable. At surgery 
the pancreas appears hard and firm and maj’ 
be edematous and contain calcified abscesses 
and cysts. 

The medical treatment consists of treating 
the diabetes and steatorrhea if present, a 
dictar>’ regime similar to Uiat used with 
irritable colon, and analgesics for relief of 
pain. Surgical procedures include correc- 
tion of biliary disease if present, and drain- 
age of cj’Sts and abscesses. Sometimes pan- 
createctomy and splanclmiccctomy arc 


employed for relief of pain. A typical case 
history of chronic relapsing pancreatitis with 
transient diabetes during acute phases is 
presented. A bilateral thoracolumbar s)'m- 
pathectomy apparently reh'eved this patient 
of his pain. 

Feank G. Val Dez 

Paesons, W. B. Radical operations on the 
head of the pancreas. N. Y. State J. 
Med., 48: 2149 (Oct.) 1948. 

Cancer of the pancreas is rarely recognized 
early enough to effect an operative cure. 
However if the disease is confined to the 
head of the organ, and jaundice appears 
early, then treatment may be undertaken 
before there is IjTOphatic invasion or e.x- 
tension into the superior mesenteric vein or 
retro-peritoneal tissues. In preparing the 
patient for operation, particular attention 
must be paid to the status of the heart, 
kidnej’s and liver. Any deficiencj" in the 
blood must be corrected. The operation 
consists of e.xcising the cancer area en bloc 
with those structures whose blood supply 
would be impaired. The bile and pan- 
creatic ducts must be anastomosed to the 
alimentary tract. Postoperative measures 
arc directed toward maintainance of nutri- 
tion and restoration of normal fluid, protein 
and electrolyte levels. Overhydration as 
well as dehj’^dration must be avoided. The 
mortality rate is high and death in most 
cases is not due to operative shock but to 
phj'siological disturbances which are unrec- 
ognized or are irreversible due to impaired 
liver and kidney function. 

Philip LEtTrsKY 

Whipple, A. 0. A discussion of the lesions 
of tlie pancreas amenable to surgerj’. 
J. Mt. Sinai Hosp., N. Y., 15: 123 (Sept.- 
Oct.) 1948. 

Because of the serum amj'lase test, acute 
pancreatitis is diagnosed much more often 
but operated upon far less frequently than 
formerly. On the otlier hand, for neoplasms 
of the organ, partial and even total pancrea- 
tectomy is now being done in many of our 
surgical clinics in increasing numbers. In 
addition to the tumors, the lesions now 
amenable to surgical therapy arc; (1) in 
subsiding acute inflammation with abscess 
formation; (2) in chronic inflammatorj- le- 
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sions with fibrosis of the organ and cal- 
careous deposits in (he duct system or 
more rarely in the parenchj’ina of the organ; 
and (3) for drainage of jiancreatic cysts, 
but rareh' for excision of the cyst. In the 
past 5 years, the mortality rate has been 15 
per cent in 46 cases of acute pancreatitis 
as proved by delayed oiicration or autopsy. 
In the two previous 5-year periods, when 
operation was done as soon as the diagnosis 
was made, while the patient was still in 
serious shock, the mortalit}’ was 34 per cent. 
Severe intractable pain in chronic pancrea- 
titis may be an indication for surgerj' when 
associated with morphinism. Duodenal in- 
tubation is an important aid in the differen- 
tial diagnosis of obstructive lesions in the 
ampullarj’’ area due to common duct stone or 
neoplasm, chronic pancreatitis, carcinoma of 
papilla of Vatcr and carcinoma of the head 
of the pancreas. The use of the secretin 
test and mecholyl in diagnosis is also de- 
scribed. The majority of islet cell tumors 
of the pancreas are benign adenomas but a 
certain number are malignant. Because of 
the hypoglycemic episodes associated with 
these tumors, disorders, of the liver, adrenal, 
pituitary and thyroid glands and thalamus, 
must be ruled out. Surgery is definitely 
indicated and should not be dela 3 ’'ed when 
the diagnosis of islet cell tumor is made. In 
malignant tumors of the pancreas of the 
ampullary area, the one-stage radical pro- 
cedure is preferable to the two-stage method. 

Albert Cornell 

Richman, a. and Colp, R. Subtotal gas- 
trectomy in the treatment of chronic 
recurrent pancreatitis. J. Mt. Sinai 
Hosp., N. Y., 15: 132 (Sept.-Oct.) 1948. 
The medical therapy of chronic relapsing 
pancreatitis has been of little avail in con- 
trolling the symptoms or in altering the 
course of the disease. The authors present 
such a case of pancreatitis of 14 years’ 
duration. Following the development of a 
gastric ulcer, subtotal gastrectomy was done 
to remove the lesion and to alleviate the 
pancreatitis by interference with the secretin 
mechanism of pancreatic secretion. A dra- 
matic cure resulted with disappearance of 
pain, steatorrhea and creatorrhea. Dimin- 
ished gastric acidity and diversion of the 


acid cliyme from the duodenal mucosa into 
the jejunum account for (he reduced amount 
of secretin. This results in a le.sscncd quan- 
tity of pancreatic juice which then flows 
under decreased pressure through the ducts. 
Tims, distention of the ducts does not occur 
and pain is not experienced. The patient 
was able to gain weight and strength suf- 
ficient to allow him to return to work after 8 
years of disability. Because of the dramatic 
relief obtained, the authors suggest the op- 
eration of subtotal gastTcctomy lor chronic 
relapsing pancreatitis. 

Albert Cornell 

Popper, H. L. and Neoieles, H. Pan- 
creas function tests. Am. J. Dig. Dis., 
15: 359 (Nov.) 1948. 

The authors present a brief critical review of 
the older as well as more recent methods for 
diagnosing pancreatic disease. They con- 
clude that while determinations of serum 
am 3 dasc and hpase are fairty reliable in the 
stud}' of acute pancreatitis, they are of rela- 
tivel}' little value in diagnosing other forms 
of pancreatic disease. It is recognized that 
secretin stimulation of pancreatic secre ion 
combined with aspiration of the pancreatic 
juice b}' means of duodenal intubation is an 
extremely valuable method for the study of 
the pancreas, although the various technical 
problems involved make this procedure 
rather cumbersome for general use. 

The authors have developed a method for 
studying pancreatic function which is based 
upon determination of the pancreatic en- 
zymes in the blood, first, after moderate 
stimulation of pancreatic secretion by means 
of secretin and, second, by very active 
stimulation of the pancreas by the adminis- 
tration of secretin and mecholyl. It 
is thought that the first procedure is a test 
for obstruction of the pancreatic ducts and 
that the second is a means of recognizing 
secretor}' deficiencies of the pancreas. 

IfeNRY Tumen 

Barron, S. S. Significance of the beta 
granules in the islets of Langerhans of the 
pancreas. Arch. Path., 46i 159 (Aug.) 
1948. 

The islets of Langerhans are composed ol 
alpha and beta cells which have distinctive 
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staining characteristics with Gomori's stain. 
The beta cells contain numerous small par- 
ticles, beta granules, which stain blue by 
this method. 

In adenoma of the pancreas associated 
with hj'perinsulinism, the cells contain beta 
granules. On the other hand, the pancreas 
of human diabetes is usually deficient in 
beta granules and this is the only recogniz- 
able abnormality. The significance of de- 
granulation is not understood and the author 
instituted e.xperiments to determine whether 
the beta cells could be degranulated by 
procedures which decrease the demand for 
insulin. 

Best, Haist and Ridout showed that the 
insulin content of the pancreas of rats was 
reduced after subjecting these animals to 
fasting, after keeping them on a fat diet for a 
period, and after the administration of in- 
sulin. The author used groups of white 
rats and subjected them to the same condi- 
tions. The animals were killed at the end 
of the experimental period and the pancreas 
stained by Gomori’s method. All three ex- 
perimental procedures resulted in a diminu- 
tion in the beta granules of the beta cells. 
Best and Haist showed a decrease in the 
insulin content of the rat pancreas by these 
procedures. The author concludes that 
since there is a direct correlation between 
the insulin content of the pancreas and the 
number of beta granules, the beta granules 
represent insulin precursors. 

Nathan Shapiro 

ULCER 

Levin, E,, Kirsner, J. B. and Palmer, W. 
L. Twelve-hour nocturnal gastric secre- 
tion in uncomplicated duodenal ulcer pa- 
tients; Before and after healing. Proc. 
Soc, Exp. Biol. Med., 69; 153 (Oct.) 1948. 
The nocturnal gastric secretion was deter- 
mined in a group of patients with uncom- 
plicated active duodenal ulcer having dis- 
tress, and in the same individuals during a 
period when the ulcer was healed and sj-mp- 
toms were not present. In patients with 
duodenal ulcer, the 12-hour nocturnal gas- 
tric secretion is usually unaltered with heal- 
ing of tire ulcer. The average 12-hour noc- 
turnal gastric secretion of patients with 
active ulcer is not significantly different 


than in patients with healed duodenal ulcer. 
Twelve-hour nocturnal gastric secretion in 
patients wdth healed duodenal ulcer without 
symptoms is significantly greater than that 
of normal healthy individuals. 

H. Necheles 

SURGERY 

Higginson, j. F. and Clageti, O. T. 
Gastric resection; The Schoemaker-Bill- 
roth I operation. Surgery, 24: 613 (Oct.) 
1948. 

The Schoemaker modification of the Billroth 
I operation permits more extensive resection 
of the lesser curvature of the stomach than 
other similar operations. After resection, 
the lesser curvature margin of the stomach 
is closed, producing a tube-like stomach 
with a stoma at the greater curvature as- 
pect. This stoma is then utilized to produce 
an end-to-end gastro-duodenostomy. While 
the advantages of this type of anastomosis 
are similar to those obtained following a 
Hoffmeister-Polya, i.e. less postprandial dis- 
tress and less difficulty in maintaining body 
weight, the Schoemaker-BiUroth I is more 
physiologic and more productive of post- 
operative comfort. 

The operation was done in 95 cases, all 
except three being gastric lesions; gastric 
ulcer — 37, carcinoma of the stomach — 35, 
chronic gastritis — 4, gastrojejunal ulcer— 3, 
multiple polyposis of the stomach — 1, lym- 
phosarcoma of the stomach — 1 , inflammatory' 
cy'st of the stomach — 1; duodenal ulcer— 3. 
Definite leakage at the site of anastomosis 
occurred in 2 cases. One of these patients 
died on the ninth postoperative day; in the 
other, the fistula healed spontaneously'. 
Two hospital deaths (2.1%) occurred, only- 
one of which (above) was due to surgery'. 
Sixteen cases (16.8%) had significant post- 
operative gastric retention, the criteria being 
the vomiting of more than 100 cc. flm'd dur- 
ing the first 48 hours. Five cases suffered 
retention more than three day's. 

Despite the superior technical advantages 
of this type of operation, the procedure is 
limited almost entirely to gastric lesions 
because of previous contracture deformity- 
in duodenal ulcer. 

N. I. Friediian 
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Beal, J. M. Diaphragmatic Jicrnia follow- 
ing subdiaphragmatic vagotomy. A case 
report. Surgery, 24: 625 (Oct.) 1948. 

A case of diaphragmatic herniation following 
a successful subdiaphragmatic vagotomy for 
peptic ulcer is presented. Ten days post- 
operativclj', a follow-up gastrointestinal 
X-ray c-xamination revealed a pouch arising 
at the esophagogastric junction ascending 
tlirough the esophageal hiatus (paraesopha- 
geal). The patient had very insignificant 
complaints, but was operated on si.x months 
later for transtlioracic repair of the Jicrnia. 

Paraesophageal herniation may occur by 
rela.xation of the hiatus due to spreading of 
the longitudinal fibres of the diaphragm in 
the delivery of the lower esophagus. Prior 
to this case, suture of the mediastinal open- 
ing made for subdiaphragmatic vagotomy 
had not been performed routinely due to 
teclinical difficulties. In the future, closure 
of the esophageal hiatus is recommended 
whenever possible. 

A. I. Friediun 
PATHOLOGY 

Popper, H. Significance of agonal changes 
in the human liver. Arch. Path., 46: 132 
(Aug.) 1948. 

There is frequently considerable difficulty 
in correlating histologic changes in the liver 
with clinical manifestations of liver disease. 
In many instances the functional significance 
of morphologic alterations cannot be evalu- 
ated. The problem is greater as a result of 
premortal, agonal and postmortal changes 
when the histologic studies are based on 
autopsy material. Recent study of liver 
biopsy material has served to emphasize 
these changes and the rapidity with which 
they may occur. 

A study was made in order to clarify the 
nature and extent of agonal changes in 
the liver: (1) The histologic picture as seen 
in autopsy material was compared with that 
seen in biopsy specimens without any at- 
tempt to study the same liver in premortal 
and postmortal material. (2) Premortal 
and postmortal histologic comparisons were 
made in rare cases where a biopsy specimen 
was obtained shortly before death. (3) Liv- 
ers of healthy persons who died instanta- 
neously were compared with those of persons 


who died suddenly but with an interval 
longer than 10 minutes elapsing between 
the onset of the injur}' or disease and actual 
death. The diangcs in cadi group arc dis- 
cussed in detail. 

A comparison of biopsy and autopsy speci- 
mens of hepatic tissue revealed c}'toplasmic 
diangcs due to the absence of glycogen from 
the latter. Such comparisons also demon- 
strated that the pcrisinusoidal tissue spaces 
arc usually dosed in biopsy specimens and 
open in autopsy material. Comparison of 
biops}' specimen taken from a liver a few 
hours before death and an antopsy sped- 
mcn of the same liver shows that striking 
dissociation of liver cell cords may occur 
in the agonal period. Tin’s is rarely seen 
in biops}' specimens. In autopsy speci- 
mens of persons dying instantaneously the 
tissue spaces are obliterated, while in speci- 
mens obtained after a 10-minute or longer 
agonal period, they may be wide open. 

Nathan Shapiro 

PHYSIOLOGY: SECRETION 

Rersner, J. B., Levin, E., and Palmer, 
W. L. Failure of an e.xtract of pregnant 
mares’ urine to influence gastric secretion 
in man. Proc. Soc. Exp. Biol. Med., 
69: 108 (Oct.) 1948. 

A preparation of extract of the urine from 
pregnant mares, termed “Kutrol” is de- 
scribed as entirely devoid of estrogenic or 
gonadotropic activity, highly soluble in 
water and manifesting an acceptable degree 
of antiulcer activity when assayed on the 
Shay rat; its nature is not known. Berco- 
vitz cl al. have reported results in the treat- 
ment of chronic duodenal ulcer with doses 
of 0.6 g. of this substance by mouth daily 
in divided amounts. 

Twelve patients, 10 with active duodenal 
ulcer and 2 with gastric ulcer, were studied. 
Continuous gastric suction was maintained. 
In 4 patients, the 12-hour nocturnal gastric 
secretion was measured before and approxi- 
mately 2 hours after the administration of 
the extract via the stomach tube. In 4 
patients, gastric suction was continued for 
36 hours; after 16 or 17 hours, 7.1-7.5 g. o 
Kutrol were introduced into the stomach via 
the Levine tube. Four other patients were 
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studied in an identical manner, hut receive*! 
7.5 R. of an “inactive” material as control. 

Kutrol, in quantities as laq;c as 7.5 g., 
docs not decrease the a-olumc, Ircc acidity, 
or output of hydrochloric acid in the 12- 
hour nocturnal gastric secretion or in the 
continuous 36-hour secretion of patients with 
peptic ulcer. 

II. Kr.airxTs 

Pin'SIOLOGY: MOTILITY 

Loomis, T. A. Response of the duodenum 
to morphine. Proc. Soc. Exp. Biol. Med., 
69: 146 (Oct.) 194S. 

*\cute experiments were carried out on mon- 
grel dogs ancsthclued with sodium pento- 
barbital. Jackson’s internal organ appara- 
tus was sutured to tlic mucosal surface of 
a segment of duodenum whicli contained a 
small rubber balloon within its lumen. Tlie 
intestine uxis replaced in its approximate 
normal position and the abdominal incision 
was sutured. 

Tachjphyl.a.xis of the intestinal muscu- 
lature to intravenously injected morphine 
was demonstrated. The most consistent 
response of the circular muscle of the duo- 
denum to morphine wasan increase in muscu- 
lar actmtj', elevation of the tonus level 
with increased frequency and amplitude 
of the normal spontaneous tonic contrac- 
tions. The most frequent response of the 
longitudinal muscle was cither a dccrc.asc or 
an abolition of activity, depression of tonus, 
decreased frequency and amplitude of the 
normal spontaneous tonic contractions. The 
type of response of the duodenum to mor- 
phine was independent of the original state 
of tonus and independent of the dose, be- 
tween 0.01 and 1.0 mg. per kg. 

H. Necheles 

METABOLISM AND NUTRITION 

Werner, S. C. Problems of parenteral 

Nutrition. Am. J. Med., 5: 749 (Nov.) 

1948. 

Almost all the essential materials for ade- 
quate parenteral nutrition are in use todaJ^ 
Parenteral feeding can be used to supple- 
ment limited food intake by mouth or to 
replace food entirely when the oral route is 
not available. The indications for paren- 


teral therapy arc: (I) disorders of ingestion; 
(2) disorders of absorjitimr, (3) disorders of 
utiliralion; and (4) hemorrhage; dehydra- 
tion nnd shock from any cause. Nutri- 
tional factors in irarentcml therapy include 
electrolytes, cnrboh 3 ’dratcs, fat nnd protein, 
llic administration of electrolytes should be 
cvTcfully controlled because cxcc.s.ses of so- 
dium ciiloridc may cau.se edema, transient 
increases in blood volume and conse- 
quently congestive failure in precariously 
compensated patients; excess of potassium 
is even more poorly tolerated. Dextrose 
in 5 .md 10 per cent solutions .arc customarily 
used as a carlwhydralc source. The use of 
fat emulsions for intravenous .administra- 
tion is still in the c.xpcrimcntal stage. 

Proteins intnavenously affect osmotic pres- 
sure and blood volume; human plasma, 
whole blood, or scrum albumin arc the agents 
used. Protein liydrolj'satcs, for which 
casein is the most frcqucnlli’ used parent 
protein, and sjmthctic mixtures of amino 
acids furnish the precursors of protein for 
s>’nUiesis by the body. The commercial 
product for intravenous use is limited by 
tolerance and speed of .administration. The 
liver is the principal organ concerned with 
deamination of amino acids and the syn- 
thesis of scrum albumin. Lu'er insufficiency 
with h>poprotcincmia is best corrected with 
whole blood plasma or human albumin. 
Though blood and plasma are superior in 
controlling nitrogen balance, oral and paren- 
teral amino acids arc essential for the main- 
tenance of normal liver function. Carbo- 
hydrate is essential for protein nutrition 
because its caloric contribution spares nitro- 
gen. Complications from the use of pa- 
renteral fluids include venous thrombosis, 
vomiting, shock-like responses, transfusion 
reactions, homologous serum jaundice, and 
cardiac and renal failure. 

Michael W. Shutkin 

Elman, R. Amino add mixtures as paren- 
teral protein food. Am. J. Med., 5: 760 
(Nov.) 1948, 

The literature for the j-ears 1945, 1946 and 
1947 is summarized on the use of amino acid 
mixtures as a parenteral protem food. The 
generic terminology, amino acid mixtures, 
is preferable because it includes the pure 
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crystalline amino acids and the hydrolyzed 
protein. 

An amino acid mixture prepared from pure 
crj'stalline material was first injected in 
1940 by Shohl and Blackfan. Numerous 
amino acid mixtures for parenteral use pre- 
pared from protein In’drolysates Iia\’e been 
prepared and studied. Amino acid mix- 
tures may contain impurities and vary* in 
pH and electrolyte composition. Reactions 
following intravenous injection of amino 
acid mixturse arc nausea and vomiting, 
cliills and/or fever, headache, dyspnoea, pre- 
cordial and lumbar pain, anorexia, vertigo 
and weakness. Crystalline mixtures of amino 
acids with glycine arc far better tolerated 
than hydrolysate mixtures. 

Obsen'ations made on the metabolism of 
intravenousl}' administered amino acid mix- 
tures reveal that the peptides of Amigcn 
appear to be less readily utilized by the 
tissues and more poorly retained by the 
kidneys than pure amino adds. Nitrogen 
balance studies also revealed that, at low 
levels of intake, a mixture of crj'stalline 
amino acids maintained nitrogen balance 
better than in a similar level of Amigcn, 
whereas at a high level of intake the reverse 
was true. The nitrogen balance was just as 
good with the intravenous as with the oral 
route. Physiologic effects, following amino 
acid mixtures intravenously, were noted in 
the motility and tonus of the intestine and 
an increased utilization of glucose when the 
latter was added. Clinically, parenteral 
amino acid mixtures accelerated convales- 
cence. 

Michael W. Shutkin 
PHARMACOLOGY 

Kramer, P. and Ingelfinger, F. J. Use 

of antispasmodics and spasmodics in the 

treatment of gastrointestinal disorders. 

Med. Clinics N. Am., 1227 (Sept.) 1948. 
It is desirable that antispasmodics be effec- 
tive when administered orally; they should 
furthermore be non-habitforming, inexpen- 
sive, and their action should be extended 
while producing only minimal toxic effects. 
The ideal antispasmodic is not yet available. 
Antispasmodics depress motor function of the 
smooth intestinal musculature either directly, 
or through anticholinergic or adrenergic 


action. Most effective arc the belladonna 
alkaloids which possess anticholinergic pro- 
perties. Tlic largest dose barely produc- 
ing side reactions is considered optimal; 
while this dose will depress normal gastro- 
intestinal motility, severe disorders require 
larger doses. Although tincture of bella- 
donna contains alkaloids other than atro- 
pine, no significant difference exists between 
their antispasmodic properties. In effect 
and side reactions levoratatory hyosc>'amine 
(bcllafoline) is similar to atropine. Extreme 
and unpredictable side reactions preclude 
routinc.use of scopolamine. Rapid but only 
transient sp.asmolytic action is obtained 
through medication with nitrites or with 
papaverine. As spasmolytics, adrenalin and 
amphetamine arc merely of theoretical signif- 
icance. Synthetic antispasmodics, such as 
trasentine and sjmtropan, affect the intes- 
tinal musculature directly, produce minimal 
side effects, but have onl}" limited spasmo- 
lytic action. Tetraethylammonium seemed 
to be in no way superior to atropine. Con- 
ditions requiring the use of spasmodics, 
such as megacolon, paralytic ileus, stubborn 
constipation, or postvagotomy complaints, 
are not very frequently encountered. The 
cliolinergic compounds (mechol}'!, dorjd, and 
urccholine) as well as the anticholinesterases 
(physostigmine, prostigmine, and di-isopro- 
pylfluorophosphate) are evaluated. Urecho- 
line was found most effective in the treatment 
of gastric retention following vagotomy. 
Pituitary extracts produce direct stimulation 
of the smooth muscles of the gastrointestinal 
tract. 

L. T. Rosenthal 
MISCELLANEOUS 

Kardon, S. C. Anion exchange resins in 
the treatment of heartburn during preg- 
nancy. New Eng. J. Med., 239: 575 
(Oct.) 1948. . . 

Heartburn, according to modern physiologic 
concepts, is due to the regurgitation of gas- 
tric contents into the distal esophagus is- 
tending the sensitive neural endings. ^ e 
distention is enhanced by the intermittent 
spasm of the cardiac sphincter. Prostig- 
mine, shown clinically and experimentaUy 
to increase isoperistaltic contractions in the 
gastrointestinal tract, has afforded satis- 
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!:i nri'i'rii.uicr witli slir lutiroiini' oil.ir liy^- 
fuiKtii'n sll(^':y i-.i-w .uci j'li-ii liy iiin-i p’ly.'-i- 
W\ {)iA iljc.ijiy .-injH.ir' t>> if !i(i 
nio!i- ciUTiivc <n!.ili!;i!iviiy ic ^t.ili'tir.illy 
llian .n:iic<n j'\cli.i»eo rcj-iii'-. ‘I'lii- 
ation tlini iluri- still iiuirli to l>r 

c.xjii.iitusi itt tiu- <tioli''.;ic itictnrc of luMri- 
liiirn (iuritii: [ini.Mi.itu'y. 'I'ltc rcixirt-- of 
rcliof oldaiiutl from the a<lniiiii''tr.ition of 
fuch ftiltstanci's yr.i^t. tlii.imiito cliloriilc- 
and nicistinic acid iin rily add to the confii- 
fion. Hetwecn S and 20 |H.r cent of the 
failures to olitain relief with any nii-dication 
may he altrihute<i to the presence of an 
occult diaphragmatic hernia that is re<hice<I 
sixmtaneously ]xisti)artum. 

Tlic fact that SS ]X'r cent of the patients 
trcatc<i for hearthurn with resin obtained 
complete relief makes it very unlikely that 
the mechanism is i)sychogenic. Kather, 
Bartlakowski has reixirted that 70 [kt cent 
of esophagi studied microscopically showed 
islands of gastric-secreting mucos:i in the 
distal segment, and it is suggested that these 
gastric glands secrete sufheient acid and 
pepsin locally to complement that derived 
from the reflux of gastric juice, and suflicient 
to discharge the sensors’ nerve endings of the 
lower esophagus which have been primed by 
mechanical distention demonstrated to be 
present. The pepsin-inactivating role of the 
anion exchange resins employed in this study 


tiMv i-lw .111 imdi lcrmined part in the effec- 
iwiiw I'f ihi: mcdiralion. The n-sin is 
ii . .■mnii ii'h d bi t .line of il'- value in control 
o! h> .iitbiitn ihirim: pregnancy, its freedom 
fioin t“\ait_v .Old it'- economy. 

Amiiosv .M. Kasicii 

SliooKHol 1 . II. 1!. Tropie.il diseases of the 

ca lioiiili ' lin.il tr.iet in veter.ins. .V. A’. 

.'^lale j Mid., -IS: 21.vt (Oct.) 19 IS. 
.\n’.eb;,e-; is the most important of the 
tr-’p:e.d di-e.ois M-en in veterans. It may 
e\;-l in .in asymptomatic form for a long 
time. .\lKint 111 per rent of Veterans in New 
York City h.irbor Ii. histolytira in the .stools 
ns compared to .s per cent of the general 
I^'pulation. .\boul one-half of the cases do 
not romplain of diarrhea. .Mxlominal pains 
may be present, with or without diarrhea. 
lllo.vI in the stools is present in about 16 
per cent. In alKUit 20 |>er cent of cases the 
symptoms are entirely constitutional. He- 
patic involvement ocair.s in about 5 per cent. 
This may lead to simple hepatitis or abscess. 
Xo case ran be considereil as negative, unless 
warm, purged stools are e.xamined. 

Helminth infestation is not an important 
disease among veterans. Tlie common 
forms are hook worm, ascaris and trichiuris. 
They are easily diagnosed and respond 
quickly to treatment. 

Many cases of schistosomiasis occurred 
during the Leyte campaign of I9-1-I. Most 
of them were detected and treated success- 
fully. Cerebral and hepatic complications 
were seen. Repeated stool examinations 
may be necessary in order to detect the ova. 
Few cases of giardi.asis were encountered, 
probably because the troops were given ata- 
brinc as a malaria suppressive. 

Sprue is one tropical disease that is often 
undiagnosed in its early stages. A\Ticn the 
disease is well-marked by soreness of tongue, 
macrocytic anemia, disturbance of intestinal 
motility, fatty diarrhoea, it is easily recog- 
nized. Treatment consists of low fat, high 
protein diet and injections of crude liver 
extract. 


Philip Levitsky 
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PRESIDENTLVL ADDRESS; TRENDS IN 
GASTROENTEROLOGY* 

M-TiTMT F. R. AxDnr.sr.K, M.D. 

Brooklyn, A'cie Verk 

The obligation to make this address gives me an opportunity which I have 
long desired to discuss trends in the field of gastrocntcrologic research and 
practice. Since its inception in 1S97 this Association has provided a forum for 
the discussion of the many new advances in medicine in general and gastro- 
enterology in particular, as they have been brought to the attention of our 
members. The membership of tliis Association, consisting of workers in many 
different fields but all interested in the problem of digestion and nutrition has 
provided an ideal background for discussion of these problems. As one who has 
has missed but one meeting of this Association since 1911, who has been a 
member since 1920 and who has devoted his whole time for thirty-four years 
to gastroenterologic practice and to teaching at undergraduate and graduate 
levels, I feel qualified to discuss the trends in this field, even though there will 
probably be many who will disagree with my opinions. In presenting my thesis 
I shall endeavor to avoid all personalities. 

Before the advent of the American Gastroenterological Association a gastro- 
enterologist was a man with a stomach tube and a couple of bottles of indicators 
who prescribed alkalis or acids according to the findings on titration of the 
contents pumped out of the stomach. In 1897 a group of men interested in 
improving the status of gastroenterology and realizing the importance of accu- 
rate knowledge to guide the clinician in caring for disease of the alimentary 
canal, laid the foundations of this Association. In his presidential address last 
year Bockus pointed out the important role which has been played by this 
Association and its members in the advancement of medical research. The 
vision of our founders has been justified beyond any conception they may have 
had of its possibilities. 

In general, the trends in gastroenterology have been made evident in the 
proceedings of the Association. In the early days, an exchange of ideas between 
clinicians, physiologists and pathologists laid the foundations for future con- 
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structivc work in our field. Methods of diagnosis were discussed, treatments 
based on physiology were recommended and structural lesions began to be 
understood. There was for a while much prating about intestinal stasis and 
toxemia and later considerable time was devoted to discussing focal infection. 
With the advent of the Roentgen ray first the physiologist and then the clinician 
made use of this improved medium for the study of gastroenterologic form and 
function. The pioneer roentgenologists became members of our Association and 
demonstrated the value of their researches in successive reports. The esophago- 
scope and gastroscope were introduced making important additions to our 
diagnostic methods. Surgery was becoming more daring and our surgeons and 
internists consumed much time in discussing the relative merits of their 
methods of treatment. As the large clinics began to accumulate large series of 
gastroenterologic cases, statistical studies began to attract attention. Physio- 
logic research in gastroenterology became the order of the day and fractional 
methods of removal of gastric and duodenal contents, studies of biliaiy and 
pancreatic function and of the hormones and investigation of animal and human 
gastrointestinal motility resulted in more positive diagnosis and more 
rational therapy. Allergic reactions in the gastrointestinal tract were discussed. 
The clinical pathologist began to contribute more and more to our armamen- 
tarium. Stools, at first merely tested for occult blood and acidity, were studied 
for chemical and cytological evidences of disease and for parasites and ova. 
Bacteriologic researches began to assume importance. The making of cultures, 
serological and agglutination tests, vaccines, sera and bacteriophages became 
routine. The relation of anemias to the gastrointestinal tract was studied, 
chemical examination of the blood and other body fluids assumed importance 
and researches in nutrition brought new contributions to our meetings and 
new members into our fold. The interrelationship between gastrointestinal 
function and disease and the circulatory, respiratory, genito-urinary and nerv- 
ous systems was stressed and workers in these fields were invited to join us. 
Cooperative projects in gastroenterologic research were carried out and our 
present Committee for the Study of Peptic Ulcer, now doing a monumental 
piece of work, promises to be but the forerunner of other similar projects in 
other fields of research. As a result of all these influences we have reached a 
point where at this meeting one-half of our papers constitute reports of research 
work, mostly in the realm of gastrointestinal physiology, but also including 
research in the neuropsychiatric field as related to gastroenterology and at this 
meeting for the first time in the field of radio-isotope studies, which promise to 
revolutionize the whole practice of medicine within the next decade. One-third 
of our papers at this session are devoted to clinical research and less than 
one-third to diagnostic methods and the newer methods of therapy. 

Education has always received our attention. The publication of transac- 
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lions, followed by experiments in publishing a journal culminated in the pro- 
duction of “Gastroenterology’’, one of the best journals devoted to a specialty 
field and wielding a powerful influence in the guidance of medical opinion and 
practice. Postgraduate education in our field has been fostered by the establish- 
ment of fellowships and by the formation of the sub-specialty Ijoard of gastro- 
cntcrolog:j- as a part of the American Hoard of Internal Medicine, wliich, by 
setting up standards for the training of gastroenterologists and by certifying 
those who qualify as specialists, is creating a demand for better postgraduate 
training. We now have a committee which is making a stud}' of facilities for 
such training. Our Hoard has an advantage in that, by requiring that all 
candidates for its examinations must be certified in Internal Medicine in addi- 
tion to showing cxadence of adequate training in gastroenterology, there is a 
longer period of preparation before certification is granted. However, we arc 
suffering from the fault of all specially boards in that young men, anxious to 
qualify as soon as possible as specialists, tend to place much more stress on 
formal, more or less didactic training than on practical c.vpcricncc in their 
special field. Many of these rapidly created specialists later find that they would 
prefer some other kind of practice and begin to specialize in an entirely differ- 
ent branch of practice. Then, even though they arc no longer conversant with 
the advances in their original specialty, they are still certified as experts in it, 
which creates embarrassment not only for themselves but also for the Boards 
which certified them. I believe that the spedalty boards may be obliged to 
consider the ad%'isability of certifying candidates at first in some temporary 
way, similar to our associate membership, and then after a period of years, 
during wluch the candidate has demonstrated real leadership in his field, to 
grant a full certification. And I am heartily in favor of the trend toward re- 
quiring general practice preliminary to specialty training. It should also be 
stressed that some practical experience in pathology, roentgenology and sur- 
gery is particularly valuable in the training of a gastroenterologist. 

In the field of medical Hteralure in general we are today suffering from an 
overproduction of papers. The requirements for appointments to medical 
schools, hospitals and clinics and for admission to medical societies and to 
specialty board certification all include the publication of papers, thus en- 
couraging much writing that is of little or no value or but a duplication or 
rearrangement of previous material. The medical practitioner has not the time 
to read all of these papers, so we have developed the abstractor, who, also 
pressed for time, frequently misses the really essential points brought out by 
the writer. Other authors in reviewing the literature, often quote only from 
these incomplete or incorrect abstracts and may use only those which appear 
to agree with their own views. And in many instances writers wiU not take the 
time to review older literature wliich contains original contributions on subjects 
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which they bring up as originating with themselves. Many authors feel that 
statistics are the most important consideration in preparing a paper, and we 
see many pages of such statistics, often irrelevant to the subject the value of 
which they are supposed to enhance, and all too frequently subjected to the 
same distortion for which all statistics arc notorious. We can only hope for the 
utopian era when only those who have something new to report or whose long 
experience qualifies them to evaluate what has gone before will write brief, 
succinct articles for fewer medical journals. 

In the field of investigation the members of our group have made many of 
the most outstanding contributions to modem medical thought and have e,x- 
erted a powerful influence on the diagnosis and rational scientific treatment of 
gastrointestinal ailments. Investigative work such as is being reported upon at 
tliis meeting, with a practical bearing on problems in gastrointestinal disease, 
should be encouraged. And too much cannot be said in favor of such studies as 
those made on “Tom” and other patients with fistulous openings of various 
kinds by investigators who are qualified to evaluate their findings. 

In the realm of diagnosis efforts are constantly being directed to simplifying 
and shortening the methods used. While this may seem of importance to the 
laymen who are our patients it is well to remember that most of our aids to 
diagnosis are of necessity time-consuming. No questionnaire filled in or merely 
checked by the patient will take the place of a careful history taken not by a 
nurse or junior assistant but by the e.x'perienced clinician himself. No cursoiy 
laying on of hands wiU take the place of a complete and thorough physical 
examination, not neglecting the insertion of the finger into the rectum. No 
passage of a stomach tube by a nurse and examination of aspirated contents 
by a technician, when he gets around to it, will give the information which can 
be obtained by the specialist in passing the tube himself and studying the aspi- 
rate in his own laboratory. No two minute fluoroscopy and snapping of a few 
films by a technician, no speeding up of motility by artificial means, no injection 
of barium into an already filled colon, no acceptance of the roentgen diagnosis 
of some unknown roentgenologist will take the place of an adequate study by 
an experienced roentgenologist, who has had years of experience in following 
his patients to the operating room, the follow-up clinic or the autopsy and who 
will take the time to go over his films with the clinician who is himself experi- 
enced in interpretation. The failure to make a complete gastrointestinal roent- 
gen study because esophageal obstruction, biliary calculi, peptic ulcer or a 
colonic lesion have been found, often results in tragic errors of diagnosis. 
Notwithstanding the recommendation of huriy-up techniques, endoscopy of 
the rectum and sigmoid, the esophagus or the stomach cannot be hurried and 
often must be repeated to get results. Repeated and prolonged stool studies 
are required for determining the presence or absence of parasitic infestation. 
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Cytological studies, including the newer ones for carcinoma cells, take much 
time and need repeated examinations. Liver disease is not diganosed from re- 
ports of a few function tests performed by a technician, and we must remember 
that the making of only a gastrocntcrologic study in a patient with gastro- 
intestinal symptoms as is so often done today, is bad practice, often resulting 
in the overlooking of lesions elsewhere having an important bearing on diag- 
nosis, treatment and prognosis. 

Psycliosomalic medicine is endeavoring to take over the field of gastroenter- 
ology. Study and treatment of patients with peptic ulcer and ulcerative colitis 
is now a part of the curriculum of psychiatric courses in medical schools. While 
the effect of acute psychic trauma on gastrointestinal function is easily demon- 
strable, the theoretical contention that repeated and continuous trauma will 
produce chronic organic disease fails to take into consideration the phenomena 
of conditioned reflexes and is not in accord with the facts as observed by experi- 
enced clinicians in the gastrocntcrologic field. In patients with ulcer or ulcera- 
tive colitis the lesions can be observed to heal while the supposed psychic 
influences are still operative, and following such clearing up of the lesions, the 
patients’ psyche will improve to such an extent that the nervous symptoms can 
be postulated as having been caused by the disease, not vice versa. No experi- 
mental work has as yet demonstrated the production of more than functional 
changes by purely psychic influences. While much good has been accomplished 
by emphasizing the great value of the psychiatric approach to the treatment of 
all gastrointestinal ailments, it is to be feared that the present overemphasis 
upon this phase of medical care will produce a harmful reaction. When previous 
waves of psychosomatic “cures” were e.\'ploited to unjustifiable extremes, as in 
the case of disciples of Mesraer, Mary Baker Eddy, and Coue, the reaction 
resulted in years of neglect of the psychologic care which we know is of such 
value in all chronic cases. 

In the realm of treatment gastroenterology is at present in a deplorably weak 
position. There is too much difference of opinion in regard to even the basic 
principles underlying what after all is the ultimate purpose of medical practice, 
the treatment of the ill patient. Too many clinicians are still content to treat 
symptoms instead of treating the patient, his illness and the causes of his illness. 
The many advertisements of new drugs, which keep our medical journals in 
circulation, which support our medical meetings and which consume so much 
of our time in reading and in being interviewed by detail men, stimulate the 
excessive use of these drugs. Our patients, who are still imbued with the belief 
that there is a panacea for every ailment, encourage us to use drugs even when 
they are unnecessary. I find it difficult to convince patients that, except in 
specific diseases curable by specific medication, no medicines are required. 
Usually they have been previously given drugs either frankly as placebos or on 
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the basis of symptomatic treatment. Sedatives, antispasmodics and antacids 
are thus often used needlessly and to e.vccss, usually doing more harm than 
good. Liver, iron, vitamin and hormone preparations too often parcntcrally 
administered are favorite prescriptions and in recent years sulfonamides and 
antibiotics, as soon as they appear on the market are used indiscriminately in 
any case suggesting even possible infection. We arc in need of more papers 
emphasizing tliat drugs should not be used c.vccpt where specific indications for 
their use are recognized. 

Removal of so-called focal infections had a tremendous vogue twenty-five 
years ago, but when too much was c.\'pcctcd from too little thoroughness in the 
eradication of all foci of infection it was abandoned. The opponents of removal 
of these important factors in the etiology of so many diseases, not being able to 
demonstrate actual migration of bacteria from a focus to a diseased area, and 
failing to realize that absorption of the products (described now as histamine- 
like substances) produced at these foci might be the real cause of trouble, have 
made many clinicians almost afraid to advocate such prophylactic measures. 
I am shocked when patients who have pre\nously been treated by clinicians of 
high repute open their mouths and disclose deeply carious and pyorrheic teeth, 
cryptic tonsils oozing pus and purulent discliarges adherent to the pharyngeal 
walls and who describe greenish vaginal discharges which had been com- 
pletely ignored. It would seem as if the cleaning up of any such areas of infection 
should be a part of the treatment of an}*^ patient, regardless of whether they are 
thought to be the specific cause of the disease for which the patient is being 
treated. 

Dietetic treatment, so important in the field of gastroenterology, has ever 
varied according to the trend of the times. Successive theories in regard to 
etiology have produced such one-sided unbalanced diets as high fat and fat-free, 
high and low carbohydrates, high and low protein, salt-free, low-cholesterol 
and other freak diets. It should be kept in mind that the ideal diet is one which 
contains a proper balance of aU ingredients, an adequate vitamin and mineral 
content and sufficient water and residue. Too many patients are being fed 
parenterally when they are perfectly able to eat their foods. Too many are 
being given amino-acids, the more refined successor to peptonized milk, by 
mouth, when protein can be digested, as in ulcer. There is no advantage in 
restricting fats and prescribing fatty acids as medicine for biliary tract drainage, 
when we know the value of fats in the diet in accomplishing this end. There is 
no reason for avoiding roughage, or “smoothage” as it is now called, and pre- 
scribing strained “baby” foods when there is no obstruction which would pre- 
vent its passage. There is frequently good reason for restricting foods which a 
patient knows do not agree with him or to which he has been shown to be 
allergic. While a diet containing adequate vitamins wiU obviate the necessity 
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for prescribing vitamin concentrates, It must be remembered that previous 
vitamin deficient diets may call for such additions in order more rapidly to 
restore vitamin balance. The trend toward using only one vitamin or one group 
of vitamins because the clinician feels there is a deficiency of only that one docs 
not take into consideration the fact that vitamin deficiencies arc practically 
always multiple and arc usually accompanied by mineral and other dietary 
deficiencies. Transfusions, valuable as they arc, should not be given indis- 
criminately. We should bear in mind that even with the most careful precau- 
tions, they are not without danger. 

Our surgical brethren, with the aid of proper pro and post operative care, 
improvements in anesthesia and truly maiv'clous refinements in technique are 
so confident of their abilitj' to perform miracles, that we are wondering how 
far tlicy will go in removing and rearranging our gastrointestinal tracts. The 
advances in esophageal surgery promise to cure some cancers and to provide 
palliative relief in many cases, but I fear that in their enthusiasm too many 
surgeons arc operating for functional conditions which could be better treated 
medically. Cancers in organs like the pancreas, formerly considered inaccessible, 
are now removed with comparative safety, but long-range cures are yet to be 
reported. In the treatment of ulcer and ulcerative colitis, our surgeons are still 
much at sea. After successive surgical attacks on ulcer by means of gastro- 
enterostomy, plastic operations, progressively more drastic partial gastrecto- 
mies we have been observing a mass e.vperimcnt on humans in the psycho- 
somatic surgical operation of so-called vagotomy, and when we are told by our 
neuro-surgeons that stimulation of areas eight and nine in the orbito-frontal 
cortex of monkeys stimulates acid secretion in the stomach we must be fearful 
that orbito-frontal lobotomy will soon be advocated as the real scientific cure 
for ulcer. Too many clinicians and surgeons seem to have forgotten that an 
uncomplicated ulcer heals spontaneously and rapidly and I see too many pa- 
tients who have undergone useless surgical attacks. In ulcerative colitis, the 
ultimate in surgical treatment today is colectomy, and the permanently ileosto- 
mized patient is described to us as a glamorous lothario, who not only may 
marry but actually propagate. Would that surgery be confined to removal of 
cancers and the treatment of complications of other gastrointestinal diseases I 
I hope that my rather rambling remarks on so many subjects will not be 
construed as personal affronts to some whom I have had the presumption to 
criticize, but that they will be considered as an effort, inadequate as it may 
prove to be, to stimulate thought in the direction of simplifying and clarifying 
our efforts at healing the gastrointestinal invalid. 
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INTRODUCTION 

Carcinoma of the pancreas is frequently seen in any large hospital, as it ac- 
counts for six per cent of cancers of the abdominal organs. With improvement 
in diagnosis, and more frequent exploratory operation it is hoped that an in- 
creasing number of these cases may be successfully operated before the tumor 
has invaded surrounding organs or produced metastases. 

During a ten year period seventy-five cases of carcinoma of the pancreas 
came to necropsy at the Cook County Hospital. A clinical and pathologic 
study of these cases reveals a number of significant findings which are of value 
in diagnosis. An early diagnosis of pancreatic malignancy has become more 
important since the recent advances in the surgical treatment of these tumors. 
Every available clinical and laboratory aid must be utilized in the early diag- 
nosis of the disease. 

The possibility of carcinoma of the pancreas must be considered when a pa- 
tient presents a history of abdominal pain (which is not due to peptic ulcer, 
gallstones or renal colic) associated with a progressive and rapid loss of weight, 
with or without jaundice. 

The old concept of a painless progressive jaundice as the typical symptom- 
complex of pancreatic carcinoma must be forgotten, as most patients do have 
pain, and many do not have jaundice. We shall see that in this series of 75 
cases only 37 tumors occurred in the head, 12 in the body, 16 in the tail, 8 in 
the body and tail, and 2 in aberrant pancreatic tissue. Jaundice developed in 
only one-half of these cases. 

In the absence of jaundice the diagnosis is more difficult and we must depend 
upon a careful history of the type of pain, weight loss, x-ray findings of dis- 
placement or compression of the stomach or colon, a palpable mass, disturbance 
of sugar metabolism, and blood lipase and amylase studies. Exploratory lapa- 
rotomy must be performed more frequently in suspected cases if we are to diag- 
nose them in the operable stage. 

In the presence of jaundice we are usually confronted with the problem of 
differentiating between surgical or obstructive and medical or hepatic jaundice. 
This is now possible with a great degree of accuracy. 

In the separation of medical from surgical jaundice at least two positive 
tests are necessary to establish liver cell damage, but only one to recognize 
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marked bile flow interference (Popper and Stcigmann'). The laboratory tests 
of value arc (1) cephalin-cholcsterol flocculation, (2) thymol turbidity, (3) 
albumin/globulin ratio, (*1) cholesterol cstcr/cholesterol ratio, (5) urinary uro- 
bilinogen, and (6) serum alkaline phosphatase. In some cases the bromsulfalcin 
retention and hippuric acid synthesis may be added. 

In many cases of jaundice bile flow interference and liver cell damage are 
associated. Popper and Stcigmann found this in 60 per cent of cases of sur- 
gical jaundice, and in 26 per cent of eases of medical jaundice. 

AGE AOT SEX DISTRIBUTION 

The highest incidence of cancer of the pancreas occurred in the sixth decade. 
There were 25 eases between the ages of 50 and 59. There were only six cases 
below age 40, and two were above 80 (Table 1). There is a preponderance in 

TABLE 1 


20-29 1 

30-39 S 

40-49 10 

50-59 25 

eO-69 15 

70-79 17 

S0-S9 1 

90-99 1 


the male sex. Fifty-nine were males and sixteen females, a ratio of 3.7 to L 
Negroes are as frequently affected as whites. There were 53 whites and 22 negroes. 
This represents the ratio of white to colored admissions to the hospital. 

SYMPTOMS 

The duration of symptoms was recorded in 64 of the 75 cases. It varied from 
four weeks to two years. The average for this series was six months. In five 
patients the duration was given as two years. Levy and Lichtman=, in 1940, 
reported 19 cases of carcinoma of the body and tail of the pancreas, two of 
which originated in pancreatic cysts with symptoms for two and one-half and 
three years. 

The most frequent symptoms and signs in carcinoma of the head of the 
pancreas are weight loss; icterus with acholic stool; pain in the epigastrium, 
often radiating to the back and less severe in the upright position; a palpable 
tumor; enlarged liver; ascites; enlarged gallbladder; and constipation. In car- 
cinoma of the body and tail jaundice is usually absent, making the diagnosis 
more difficult. 

Fain was the chief complaint in 57 of the 65 cases in which a history was 
obtained. The pain was abdominal in 37, epigastric in 18, lumbar in 15, and 
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thoracic in 4. In 14 patients the pain was both abdominal and lumbar or 
thoracic. In 7, the pain was chiefly in the right upper quadrant, in 5 in the 
left upper quadrant. In 3, the pain was localized in the right kidney region, 
with radiation along the course of the ureter. 

Pain is present in about 85 per cent of cases of pancreatic malignancy and 
is a very important and early symptom. In 95 of 109 cases reported by Rien- 
hoff and Lewis’ pain was a prominent feature. It is the presenting complaint 
in three-fourths of all cases. The pain may be mistaken for spondylitis, inter- 
costal neuralgia, calculus, or diaphragmatic pleurisy. 

The pain may radiate from the epigastrium to the back, or to the right or 
left upper quadrant, or downward toward the groin. It may simulate gall- 
bladder disease or penetrating peptic ulcer. An important characteristic of pan- 
creatic pain is the variation in intensity with change of position. Lying usually 
increases the pain, hence many patients prefer to sit or lean forward. They may 
lie with the body curled, on the right or left side. Relief of pain by change of 
posture is suggestive of pancreatic tumor. The pain may be paroxysmal, with- 
out relation to the intake of food. It is often dull and boring. 

The severe abdominal, lumbar, or thoracic pain may be the only symptom 
for weeks or months. It is frequently combined with nervous manifestations, 
such as depression with crying spells, anxiety, and insomnia. Some patients 
are diagnosed as psychotic, until the correct diagnosis is made. 

A patient whom one of us (A. A.) saw recently was under observation for 
four weeks in a large clinic with a diagnosis of psychoneurosis. An x-ray study 
revealed an indentation on the greater curvature and posterior wall of the 
stomach. Under fluoroscopic examination a mass was palpable in this region. 

A diagnosis of carcinoma of the tail of the pancreas was made and confirmed 
at operation. Films taken a month earlier were reviewed and a definite in- 
dentation of the greater curvature of the stomach was already present. 

Loss of weight was recorded in 54 of 65 cases in which a history was obtain- 
able. Carcinoma of the pancreas should be considered when there is a rapid 
loss of weight not due to diabetes, h 3 ^erthyroidism, tuberculosis, anorexia 
nervosa, sprue, or gastrointestinal malignancy. A loss of weight occurs in about 
90 per cent of cases. The loss is usually rapid and averages about 25 pounds. 

Anorexia occurred in most of the patients from whom a history was obtained. 
Nausea and vomiting developed in 30 patients. Constipation is much more fre- 
quent than diarrhea. Thirty of our patients had constipation and seven diarrhea. 

Icterus was present in only 37 of our 75 cases. This is due to the fact that in 
38 of the cases the carcinoma was in the body, tail or aberrant pancreatic 
tissue. Jaundice was present in 31 of the 37 cases of carcinoma of the head, 
indicating that the common duct is not always obstructed in cancer of the head 
of the pancreas. Jaundice was present in six cases of carcinoma of the body. 
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tail or of both, due to pressure by mctastascs. Two carcinomas developed in 
aberrant pancreatic tissue. 

Facr occurred in ten eases, the temperature vai^'ing between 100 and 104“F. 
A leukocytosis above 12,000 was found in one-half of the eases in which blood 
counts were made, usually in those with mctastascs. 

Ascites was present in 29 of the 75 eases, and was found in 30 cases at ne- 
cropsy. The presence of ascites may lead to a mistaken diagnosis of cirrhosis 
of tlic liver. Cytologic c.vamination of the fluid should always be made for the 
presence of tumor cells. The fluid may be serous or hemorrhagic. Tlic ascites 
is usually due to peritoneal mctastascs, but may also result from involvement 
of the portal vein or vena cava. Levy and Lichtman’ in a report of 19 cases of 
carcinoma of tlie body and tail of the pancreas found ascites in 6, with hemor- 
rhagic fluid in 4 of these cases. Graucr* reported 34 autopsied cases and found 
ascites in 8. 

Hepatic enlargement was reported in 35 of the 75 cases, although mctastascs 
in the liver were found at necrospy in 53 cases. The metastases are often small 
and multiple and in most eases do not protrude above the capsule. 

A palpable tumor mass was recorded in 37 of the eases, or about 50 per cent. 
Because of the location of the pancreas it is often difficult to feel a mass. Care- 
ful palpation under fluoroscopic control has enabled us to find the tumor in 
some cases. A barium meal or barium enema may reveal a filling defect in the 
stomach wall, duodenal loop, or transverse colon and thus aid in the palpa- 
tion of the tumor. 

A palpable gallbladder was reported in 20 cases. This finding is a valuable 
aid in diagnosis, especially in the presence of jaundice. It is of even greater 
value to the surgeon. At operation the gallbladder is found to be enlarged in 
over 80 per cent of cases of carcinoma of the head of the pancreas. 

Edema of the lower extremities was an early finding in eight cases. This edema 
could not be explained on a cardiac or renal basis. In one patient it preceded 
the development of abdominal symptoms or findings for a period of six months, 
and was accompanied by a low blood protein content of 5 to 5.5 per cent. This 
patient later developed a loss of weight and ascites, and tumor cells were found 
in the hemorrhagic ascitic fluid. The edema is most likely caused by pressure 
of tumor masses or thromboses of abdominal veins, a frequent finding at 
necropsy. 

X-ray findings aid in the diagnosis of pancreatic malignancy in about one- 
half of the cases. Gastric and prepyloric defects, duodenal distortion or defect, 
displacement of the transverse colon downward, obstruction of the pyloric 
region or duodenum, or filling defects simulating primary tumor of the stomach, 
duodenum,, or colon may occur. Ulceration with hemorrhage may lead to an 
erroneous diagnosis of carcinoma of the stomach or bowel. Engel and Lysholm* 
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have suggested distention of the stomach with an effervescent powder to demon- 
strate a perigastric or rctrogastric shadow. 

In carcinoma of the head of the pancreas there is often a widening of the 
C-shaped curve of the duodenum. There may be a narrowing of the lumen due 
to compression, or even obstruction. The tumor may invade the wall of the 
duodenum with ulceration and hemorrhage. Sometimes the pyloric region of 
the stomach is involved leading to a diagnosis of gastric cancer, especially 
when there is no icterus. 

There may be an indentation on the greater curvature or posterior wall of 
the stomach in carcinoma of the body or tail of the pancreas. The stomach may 
be displaced upward or fonvard by the tumor mass. The transverse colon may 
be displaced downward or invaded. Metastases from the primary tumor may 
produce similar changes. 

Metastases in other parts of the body are not uncommon, as we shall see 
later. These may produce the first symptoms in the chest, skeletal system, 
brain or elsewhere. 

An x-ray study was made in 46 of our 75 cases. Abnormalities such as we 
have described were found in 22 cases. 

Laboratory Findings. — ^The icteric index in cases with obstructive jaundice 
is usually high, with an average around 100. The stools become alcholic or 
clay-colored. They may contain blood when the carcinoma has invaded the 
stomach, duodenum, or colon with ulceration. 

In obstrxictive or surgical jaundice the urobilinogen in the urine is reduced 
or absent. The serum alkaline phosphatase is usually elevated above 15 Bodan- 
sky units. The serum total cholesterol may be increased above 300 mg. per 
cent. 

Gastric analysis reveals an anacidity in about 40 per cent of cases of carcinoma 
of the pancreas. In this series there was an anacidity in 11 of 24 patients ex- 
amined. In nine the gastric contents gave a positive reaction for blood, and in 
these the necropsy later revealed ulceration of the stomach or duodenum by 
the tumor. 

Sugar tolerance. — ^Hyperglycemia is a valuable finding in suspected carcinoma 
of the pancreas. It is present in 25 to 50 per cent of cases. True diabetes may 
develop with extensive destruction of the islet tissue. It occurs in about 10 
per cent of the cases. The finding of glycosuria should be followed by blood 
sugar determinations. 

Blood amylase and lipase may be increased and furnish a diagnostic aid. 
However, this is found in only about 20 per cent of cases of carcinoma of the 
pancreas. Levy and Lichtman^ reported an increase of lipase in one of five 
cases. Blood cholesterol is usually normal. The absence of duodenal ferments 
is a useful diagnostic finding, but rarely occurs unless the tumor involves the 
head of the pancreas. 
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Lcukocylosis is frequently found in those cases with cholangitis or cholecys- 
titis, and also with mctastascs. Anemia is moderate or absent in most cases. 
Wien marked, it usually results from secondary ulcerations in the gastro- 
intestinal tract with hemorrhage, 

NECROPSY riNDINGS 

We have already called attention to the fact that in this series carcinoma of 
the body and tail of the pancreas was as frequent as that of the head. The 
following table (Table 2) gives the location of the primary tumor in the 75 
eases. 

It is interesting to note the location of the primary tumor in the 37 cases 
with jaundice. Wlicreas carcinoma of the head of the pancreas was found in 
37 eases, jaundice was present in only 31 of these. On the other hand, 6 eases 

TABLE 2 

Location of Carcinomo of Pancreas 


Head 37 

Tail J6 

Body 12 

Body and tail 8 

Aberrant panweatic tissue 2 


TABLE 3 

Location of Primary Carcinoma in 37 Cases sritlt Jaundice 


Head 31 

Tail 3 (pcripancreatic, liver and peribiliary metastases) 

Body 2 (liver, peritoneal, gallbladder metastases) 

Body and tail ■ 1 (peribiliary metastases) 


of carcinoma of the body and tail developed jaundice due to metastases 
(Table 3). 

Types of Carcinoma.— Th^ following table (Table 4) gives the histologic 
types reported in 70 of the 75 cases. 

The duodenum was infiltrated, with perforation, in three cases. The first por- 
tion was involved in 2 cases, second portion in 3 cases, and third portion in 2 
cases. The jejunum was infiltrated in 2 cases. The transverse colon was in- 
volved in 8 cases, with stenosis in 3 and perforation in 1 case. The rectum was 
invaded in 2 cases, also the esophagus in 2 cases. 

The stomach was involved in 10 cases, with ulceration and hemorrhage in 
3 cases. Hemorrhage into the gastrointestinal tract was found in ten cases 
post-mortem. 

The spleen was invaded in 11 cases, usually those of carcinoma of the tail 
of the pancreas. 
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Venous thrombosis was a frequent finding. The splenic vein was thrombosed 
or occluded by tumor tissue in 6 cases. The splenic artery was involved in 

TABLE 4 

Iltslologtc Types of Carcinoma of Pancreas 


Adcno-carcinoma 53 

Squamous cell 3 

Cylindrical cell 1 

Medullary 2 

Colloid adenocarcinoma 2 

Spindle cell 1 

Anaplastic 1 

Alveolar 2 

Sdrrhus 2 

Carcinoma simplex 2 

Undifferentiated 1 


TABLE 5 

Metaslases in 75 Cases of Carcinoma of the Pancreas 


Liver 

Abdominal Lymph Nodes 

Lungs 

Peritoneum 

Adrenals 

Mesentery 

Spleen 

Stomach 

Pleura 

Large intestine 

Omentum 

Gallbladder 

Heart and pericardium. . . 

Small intestine 

Diaphragm 

Kidneys 


S3 Bones 

42 Ovaries 

16 Duodenum, perforation. . 

16 Esophagus 

12 Gastrohepatic ligament. . . 

11 Brain and spinal cord 

11 Abdominal wall 

10 Hepatoduodenal ligament 

9 Gastrocolic ligament 

9 Umbilicus 

8 Testis 

6 Thyroid 

6 Urinary bladder 

5 Uterus 

4 Mediastinum 

4 Retroperitoneal fat 


4 

3 

3 

3 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 


TABLE 6 

Lymph Node Meiastases 


Peri-pancreatic 28 Peri-tracheal 

Peri-aortic 18 Posterior mediastinal 

Peri-biliary 13 Peri-iliac 

Peri-gastric 7 Peri-ureteral 

Mesenteric 5 Inguinal 

Hilusoflung 4 Cervical 

Peri-rectal 


3 

2 

2 

1 

1 

1 

1 


four cases. The portal vein was involved in four cases. The hepatic artery was 
thrombosed in two cases and the inferior vena cava in three cases. 
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There was a riglit-sidcd hydroncplirosis in three eases due to compression 
of the rigiit ureter by mctastascs. 

Mclastascs occurred most frequently in the liver, abdominal lymph nodes, 
lungs, peritoneum, adrenals, mesentery, stomach, pleura, intestines and omcn- 


TADLE 7 

Clinical Findings in 75 Cases of Carcinoma of the Pancreas 


Pain 

Abdominal 37 

Epigastric 18 

Lumbar IS 

Abdominal and lumbar 14 

Right upper quadrant 7 

Left upper quadrant S 

Thoracic 4 

Skeletal 4 

Right kidney 3 


Loss of weight (10+ pounds) 

Palpable tumor 

Jaundice 

Enlarged liver 

Constipation 

Ascites 

Vomiting 

Palpable gallbladder 

Nausea 

Fever {lOOT. +) 

Diarrhea 


S7 of 65 eases with a history 


54 of 65 cases 
37 
37 
35 
30 
29 
25 
20 
14 
10 
7 


TABLE S 

Laboratory Findings in Carcinoma of the Pancreas 


Hyper-bihrubinemia 50% 

Reduced or absent urobilinogen in urine 50% 

Abnormal x-ray findings 40% 

Anacidity 40% 

Reduced sugar tolerance 25% 

Increased blood lipase ; . 20% 

Hyperglycemia 15 % 

Blood in feces 10% 

Fatty stools 10% 


turn. They were found in the bones in four cases and in the brain and spinal 
cord in 2 cases (Tables 5 and 6). 


smotARY 

The early diagnosis of carcinoma of the pancreas is difficult, largely because 
of the frequency of its occurrence in the body and tail of the pancreas. In this 
series of 75 cases, 36 originated in the body and tail and two in aberrant pan- 
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crcatic tissue. Tliirty-sevcn cases developed in the head of the pancreas, but 
in six of these there was no jaundice. 

Pain and a rapid loss of weight arc present in 80 to 90 per cent of all cases. 
A painless progressive jaundice therefore occurs in a small per cent of patients. 
Pain was present in 57 of the 65 cases in which a histoiy was obtainable. It 
was abdominal in 37, epigastric in 18, lumbar in 15, abdominal and lumbar in 
14 and thoracic in 4. 

The chief clinical findings were a palpable liver (65 per cent); palpable 
tumor mass (45 per cent); jaundice (45 per cent); palpable gallbladder (33 
per cent) and ascites (25 per cent). 

A careful .x-ray study yields valuable aid in 40 per cent of cases. The blood 
lipase is increased in 20 per cent and sugar tolerance is reduced in 25 per cent 
of cases. 

Necropsy findings revealed frequent metastases in the liver (70 per cent), 
abdominal lymph nodes (56 per cent), lungs (20 per cent), peritoneum (20 per 
cent), adrenals (16 per cent), and in other organs. 
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RESPONSE OF SERUM AM\'LASE AND LIPASE TO PANCREATIC 
STIMULATION AS A TEST OF PANCREATIC FUNCTION 

The MEaioEYL-SECRETiN AND THE Morphine-Secretin Tests* 

James MyiniE, M.D., Samuex NEsotrr, M.D., Pn.D. akd Jons’ T. Hurly, M.D. 

From the Depirlmint of Inlcrnal MtJicine, U nbtrsily ef Minneinta School oj Medicine and the Veierant 

Ilospital, Minneopoiit, Minnesola 

INTRODUCTION 

An adequate, simple test of pancreatic function thus far has not been made 
available. Detemainations of scrum enzyme values when done promptly during 
tlie acute attacks in the earlier stages of chronic relapsing pancreatitis may be 
extremely helpful in establishing the diagnosis and arc reasonably adequate 
when properly performed. \\Ticnthc disease has progressed to include the mani- 
festation of steatorrhea, diabetes mcllitus and pancreatic calcification the diag- 
nosis is evident. In tiie stages between these two extremes, however, there is 
that large group of such patients who of necessity remain as real diagnostic 
problems because of the lack of an adequate test of pancreatic function. 
The secretin test utilizing duodenal intubation which has been developed and 
employed with fair success at a few research centers is cumbersome, time-con- 
suming and often difficult to interpret. 

Several investigators have produced in animals an elevated value of serum 
amylase following the injection of pilocarpine' > - • * and of acetyl-beta-methyl- 
choline chloride (mecholyl chloride).'' Some of these have demonstrated the pan- 
creatic origin of the serum enzyme in such experiments employing stimulation 
by means of mecholyl chloride combined with eserine^ and pilocarpine ■with 
acetylcholine.® In a comparative study of different pancreatic stimulants in 
humans Comfort and Osterberg’' observed that the administration of secretin 
plus mednolyl chloride effected the greatest secretion into the duodenum, but 
values of serum enzymes were not determined. Popper et al.®- have studied in 
dogs the response of serum amylase and lipase to tte administration of secretin 
and mecholyl chloride. They and Friedman and Thompson® suggested that 
such a procedure might be of value as a dinical test of pancreatic function in 
humans thus avoiding the need for duodenal intubation. This hope has been 
reiterated in standard textbooks.'® • " Part of the present study was undertaken 
to evaluate such a test in the human subject. LagerloP in 1945 administered 
secretin intravenously to stimulate pancreatic secretion and at the same time 

* Abstract of a portion of the thesis submitted by Dr. Myhre to the faculty of the Graduate 
School of the University of Minnesota in partial fulfilment of the requirements for the deeree of 
M.S. in Medicine. ^ 

Published with permission of the Chief Medical Director, Department of Medicine Veterans 
Administration, who assumes no responsibility for the opinions expressed or conclusions’ drawn bv 
the authors. 
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injected morphine sulfate subcutaneously theoretically to produce spasm of the 
sphincter of Oddi thus causing obstruction to the flow of the external pancreatic 
secretion. He reported that this procedure “often” caused an elevation of serum 
amylase at which time many subjects experienced pain characteristic of biliary 
dyskinesia with clinical signs of a mild pancreatitis. This reaction occurred 
chiefly among individuals who had undergone cholecystectomy, but also in pa- 
tients with a normally functioning gallbladder. Wlien the test was repeated, 
eleven of these subjects exhibiting a great elevation of amylase showed an 
elevated value of serum lipase as well. The present study was undertaken to 
evaluate as a test of pancreatic function the response of pancreatic stimulation 
by various means as reflected in alterations in the values of the serum enzymes. 

METHODS 

Serum amylase was determined by the Somogyi method.” Incubation times 
were determined to the nearest minute. The range of error in duplicate and 
triplicate determinations of the same specimen of normal serum was from 0 
to 36% with a mean error of 6%. The mean control amylase value based on 36 
normal subjects was 146.4 units with a standard deviation of 55.7. Using three 
times the standard deviation as a criterion, the upper limit of normal for this 
group would be 313.5 Somogyi units. 

Serum lipase was determined by the Crandall and Cherry” method as modified 
by Maclay.” Titrations were done with 0.1 N NaOH to the nearest 0.1 cc. 
The range of error on duplicate and triplicate determinations on the same 
specimen of normal serum was from 0 to 50% with a mean error of 14%. The 
mean control lipase value based on 37 normal subjects was 0.27 cc with a 
standard deviation of 0.16. Using three times the standard deviation as a 
criterion, the upper limit of normal for this group would be 0.75 cc of 0.1 N 
NaOH. 

A positive response was considered a significant elevation of serum amylase 
or lipase after administration of the various pancreatic stumulants. To de- 
termine the lower limit of a positive response, the enzyme values of subjects 
without a positive response were utilized. For serum amylase the mean in- 
crease was 8.2 ± 13.3 (N = 24). The corresponding values for serum lipase 
were 0.05 ± 0.12 (N = 24). Therefore, using three times the standard deviation 
as the level of significance, any increase compared to the control value of over 
48 units of serum amylase or of 0.4 cc of 0.1 N NaOH was considered a positive 
response. This is justified by the clear cut division with few exceptions of the 
62 subjects into two such distinct groups; i.e., those with no apparent change 
of enzyme values compared to the control values and those with a definite 
marked change. 
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PROCEDURES AND RESULTS 

Far! A. Mccholyl and Sccrclin in Normal Subjects 

To each of eight normal fasting males were administered 20 mg. of mccliolyl 
clUoridc subcutaneously followed in five minutes by 160 clinical units (twice 
the standard dose) of secretin (Astra) intravenously. Control values of serum 
amylase and lipase were determined prior to medication and determinations 
were made at intervals of 30, 60, 90, and 120 minutes after the drugs were 
given. 

Compared to tlie control values tliere was no significant cliange in the values 
of serum lipase, although two subjects had a questionably positive response in 
serum amylase. No untoward symptoms were produced. The usual effects of 
mecholyl chloride were noted. 

Part B, Secretin {Lilly) Alone in Normal Stibjects 

Inasmuch as this secretin (Lilly) is believed to be more potent than secretin 
heretofore available, it was important to determine whether this material alone 
might alter the scrum enzymes. For this purpose, 15 mg. were administered 
intravenously to each of nine normal individuals. Control values of serum amyl- 
ase and lipase were compared with values determined at two and four hours 
after the medication. In a few subjects determinations were also made at one 
hour after the secretin was given. 

Of the nine subjects given secretin alone, only one subject had a significant 
elevation of both serum amylase and lipase and one subject had a slight ele- 
vation only of serum amylase. Three subjects previously had shown an ele- 
vation of serum enzymes over the control values with the combination of 
morphine sulfate and secretin (To be described). 

Part C. Mecholyl and Secretin {Lilly) in Normal Subjects 

Each of 24 males who presented no gastrointestinal complaints were given 
20 mg. of mecholyl chloride subcutaneously followed in five minutes by 15 mg. 
of secretin intravenously. Serum amylase and lipase determinations were made 
at one and two hour intervals after the drugs were administered. 

Seventeen of the 24 subjects (70%) gave a positive response as indicated by 
a significant elevation above the control value of either the serum amylase or 
lipase following administration of the medications. In 15 (62%) the amylase 
determinination alone was elevated and in 17 (70%) the lipase determinations 
were elevated over the control values. In the subjects with a positive response 
there was a wide range of values of serum amylase and lipase. The mean values 
and standard deviations are shown in Table 1. There was no statistically signifi- 
cant difference between the values at one hour and two hours. There appeared 
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to be good correlation between the increase in scrum amylase and the increase 
in scrum lipase. This was particularly true with the determinations made after 
one hour (r = 0,90, N = 15), 

Par/ D. Morphine Snijalc and Sccrclin (Lilly) in Normal Sjibjecls 

Thirty males without gastrointestinal complaints were subjects. The first 11 
subjects were given 10 mg. of morphine sulfate subcutaneously and 30 minutes 
later, 15 mg. of secretin were administered intravenously. In the remaining 19 
subjects the secretin was given five minutes after the same dose of morphine 
sulfate. A determination of values of scrum amylase and lipa.se was made prior 
to medication to serve as a control and following the injection of secretin at 

TABLE 1 


Means and standard deviations of 15 subjects with a positive serum amylase response and 17 subjects 
with a positive serum lipase response in 2-! normal subjects given the meclwlyl'Secrelin lest 



AMYLASE 

LIPASE 

Control 

1 Hr. 

2 Hr. 

Control 

I Hr. 

2 Hr. 

Mean 

m 

452.7 

213.5 

1 

480. 2 

245.3 

1 

m 

m 

1.28 

0.64 

Standard Deviation 



TABLE 2 


Means and standard deviations of 21 subjects with a positive serum amylase response and 20 subjects 
with a positive serum lipase response in 30 normal subjects given the morphine-secretin test 



AMYLASE 

LIPASE 

Control 

2 Hr. 

4 Hr. 

Control 

2 Hr. 

4 Hr. 

Mean 

m 

590.4 

394.6 

598.7 

414.3 

m 

2.25 

1.12 

^8 

Standard Deviation 



intervals of two and four hours. In a few instances the determinations were 
made at more frequent intervals. 

In this group of 30 subjects a positive response was found in 21 (70%) 
for serum amylase and 20 (66%) for serum lipase. Again in those patients with 
a positive response there was a wide range of values of serum amylase and 
lipase. The mean and standard deviations are shown in Table 2. No significant 
difference was noted between the groups receiving the secretin at five minutes 
and at 30 minutes after the morphine sulfate. In one subject the test was re- 
peated approximately a week later with an increased dose of 15 mg. of morphine 
sulfate and again there was no elevation of the serum enzymes. 

No clinical symptoms of pancreatitis were produced. There were no signifi- 
cant reactions to the medications. A slight facial flush was noted in approxi- 
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matcly 50% of the subjects. In the few instances in whicli the scrum amylase 
and lipase were determined 24 hours after the lest, the enzyme values were 
normal. 

One subject who did not have a positive response to the mccholyl-secretin 
test did give a markedly positive response to tlie morphine-secretin test nine 
days later. The control scrum amylase and lipase values were 200 Somogyi 
unitsand 0.1 cc. of 0.1 N NaOH respectively, the onc-hourvalucs 606 units and 
2.3 cc. respectively, and the two-hour values SOO units and 2.3 cc. respectively. 

Part E. Morphine and Secretin (Lilly) in Subjects svith Pancreatic Disease 

Nine subjects with far advanced disease of the pancreas received the mor- 
phine-secretin test as described under Part D with a five minute interval be- 
tween the administration of the morphine and the secretin: 

1. Male aged 62 years with a 10 year history of recurrent bouts of severe 
epigastric pain who had diabetes mellitus and pancreatic calculi by roentgeno- 
graphic examination. 

2. Male aged 35 years with a 4 year history of recurrent bouts of severe 
epigastric pain and who had just developed diabetes mellitus. At operation the 
gallbladder was normal and the pancreas diffusely hard and fibrotic. 

3. Male aged 53 years who had far advanced hemochromatosis and diabetes 
mellitus. Liver biopsy showed large deposits of iron. 

4. Male aged 59 years who had a history of two attacks of severe epigastric 
pain requiring opiates for relief. Cholecystogram was normal and roentgeno- 
grams of the abdomen revealed large numbers of pancreatic calculi. 

5. Male aged 59 years who had diabetes mellitus and on surgical exploration 
was found to have a diffusely hard fibrotic pancreas. 

6. Male aged 55 years who complained of epigastric discomfort for many 
years. Roentgenogram of the abdomen revealed pancreatic calculi. 

7. Female aged 43 years who had recurrent bouts of severe epigastric pain, 
diabetes mellitusand tuberculosis. Roentgenographic examination revealedpan- 
creatic calculi. Surgical exploration disclosed a normal gallbladder and a hard 
fibrotic pancreas. 

8. Male aged 36 years with a large number of pancreatic calculi by roent- 
genographic examination. 

9. Male aged 36 years with diabetes mellitus and pancreatic calculi by roent- 
genographic examination. 

Subject 2 experienced some epigastric pain associated with mild nausea which 
lasted approximately one hour. This distress was similar to, but not nearly so 
severe, as that related to his disease. Subject 4 ex-perienced some nausea 
vomiting and weakness, unassociated with pain which occurred about five 
hours following the test. 
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In no instance was tlicre a significant elevation of the values of serum amyl- 
ase or lipase as compared to the control values as is shown in Table 3. Seventy 
per cent of 30 normal subjects gave a positive response to this morphine-secretin 
test and since there was no positive response among the nine subjects with 
advanced disease of the pancreas, it is estimated that the probability of occur- 
rence by chance of a difference of this magnitude is 0,0002. 

TABLE 3 


Morphinc-stcrclin lest in nine subjects unlit far advanced disease of the pancreas 


StmjECT 

SERUir E.vzYia; 

CONTROL 

1 IIS. 

2 tat. 

4 ns. 

1 

— 

<80 

<80 

<80 

<80 



<0.1 

<0.1 

<0.1 

<0.1 

2 

AmyJasc 

<80 

<80 


<80 


Lipase 

0.2 

0.1 

0.2 

0.2 

3 

Amylase 

<80 


<80 

<80 


Lipase 

0.4 


0.4 

0.3 

4 

Amylase 

115 


123 

123 


Lipase 

0.5 


0.5 

0.5 

5 

Amylase 

84 


106 

100 


Lipase 

0.2 


0.2 

0.2 

6 

Amylase 

200 


200 

200 


Lipase 

0.1 


0.2 

0.2 

7 

Amylase 

106 


106 

115 


Lipase 

<0.1 


<0.1 

<0.1 

S 

Amylase 

355 


355 

355 


Lipase 

0.7 


0.8 

0,6 

9 

Amylase 

145 


160 

160 


Lipase 

0.2 


0.2 

0.2 


DISCUSSION 

There is a great need for an adequate, reasonably simple diagnostic pro- 
cedure for studying pancreatic function. Thus far there has not been made 
available any means by which mild or early pancreatic dysfunction may be 
detected. When done promptly in the acute attack during the early stages of 
chronic relapsing pancreatitis, the determination of serum amylase and lipase 
may be helpful. 

With the hope of formulating a relatively simple test of pancreatic function, 
the values of the serum amylase and lipase have been studied following pan- 
creatic stimulation by a variety of means. It was hoped that a standard response 
might occur in normal subjects from which an abnormal response, in the event 
of pancreatic dysfunction, could be distinguished. 

Intravenously administered secretin (Astra) in large dosage combined with 
mecholyl administered subcutaneously in 8 subjects and secretin (LUly) alone 
administered intravenously in 9 subjects did not produce an elevation of 
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serum amylase and lipase except in one instance with the latter material. When 
mccholyl was given subcutaneously combined with a large dose of secretin 
(Lilly) administered intravenously, there resulted a significant elevation of 
cither scrum amylase or lipase in 70% of 24 normal subjects. The combination 
of morphine sulfate administered subcutaneously with secretin (Lilly) intra- 
venously produced a significant elevation of scrum amylase or lipase in 70% of 
30 subjects. 

It is interesting tliat there is no difference in the percentage of positive re- 
sponse to the morphine-secretin test and to the mccholyl-secrctin test. The 
mechanism of a positive response with mccholyl is not definitely known, but 
wdth the morphine a spasm of the sphincter of Oddi and resultant back pressure 
into the pancreatic duct system is postulated. It may well be at least in the mor- 
phine-secretin test that the response which limits the test depends upon the 
anatomical variations of the pancreatic duct. Probably no other region of the 
body presents more variations. In approximately 76% of one series '* tlie main 
pancreatic duct and the common bile duct were found to have a common ori- 
fice in the duodenum. Wliethcr or not this group represents those individuals 
who may give a positive response to the morphine-secretin test because of 
the anatomic feature cannot be stated. 

Nine subjects with far-advanced pancreatic disease were given the morphine- 
secretin test and in no instance was there an elevation of serum enzymes. The 
difference in response between the normal group and the group with pancreatitis 
is statistically highly significant. This may indicate a lack of functioning acinar 
pancreatic tissue in the subjects with pancreatitis. 

A positive response, i.e., significant elevation of serum amylase or hpase after 
the mecholyl-secretin or morphine-secretin stimulation in 70% of the subjects 
is not sufficiently great as such for a test of pancreatic function. One subject 
who did not respond to the mecholyl-secretin test did respond to the morphine- 
secretin test. A positive response after such stimulation at least is indicative of 
functioning pancreatic tissue and thus might be of value in differentiating 
pancreatogenous steatorrhea from that of sprue. 

SUMMARY AND CONCLUSIONS 

1. A study has been made of the response as reflected in alterations in the 
values of serum amylase and lipase to pancreatic stimulation by various means. 

2. The administration of a large dose of secretin (Astra) intravenously and 
mecholyl chloride subcutaneously to 8 normal subjects failed to elevate signifi- 
cantly the values of these enzymes. 

3. A recently available secretin preparation (Lilly) administered intrave- 
nously to nine normal subjectsproducedasignificant elevation of serum amylase 
and lipase in one instance. 
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4. The administration of mecholyl subcutaneously and secretin (Lilly) in- 
travenously to 24 normal subjects resulted in a significant elevation of values 
of citherserumamylaseorlipase as compared to control values in 70%, The per- 
centage of positive response to this mecholyl-secretin test is not sufficiently 
great to merit clinical utilization as a means of studying pancreatic function. 

5. The administration of morphine sulfate subcutaneously and secretin 
(Lilly) intravenously to 30 normal subjects produced a distinct increase in the 
values of serum amylase or lipase in 70% of these. The percentage of positive 
response to this morphine-secretin test is not sufficiently large to merit clinical 
utilization as a means of studying pancreatic function. The morphine-secretin 
test was given to nine patients with far advanced disease of the pancreas and 
in no instance was tliere a significant elevation of pancreatic enzymes. 
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EXTERN/\L PANCREATIC SECRETION AS ^MEASURED BY THE 
SECRETIN TEST IN PATIENTS WITH IDIOPATHIC 
STEATORRHEA (NONTROPICAL SPRUE) 

MANDRrD W. COMfORT, M.B., 

DMsinn ef Medicine, Maya Clinic, 

George R. Dorsdercer, M.D., 

FcUovl' in Medicine, Maya Feundatian, 

Eric E. Wollaecer, M.D., 

Dhision aj Medicine, 
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MARScnrux 11. Power, Pii.D., 
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It is generally believed that external pancreatic secretion in patients with 
idiopathic steatorrhea (nontropical sprue) is normal but recorded data ap- 
parently are few in number. Comfort, Parker and Osterberg’ found pancreatic 
enzymes in normal concentrations in nonstimulatcd fasting duodenal contents 
in 6 cases. Childs and Dick- and SnelP each reported similar findings in a single 
case. Lagerlof^ reported normal external pancreatic function as measured by the 
secretin test in 2 cases. Diamond, Siegel and Meyerson,^ studying 14 cases of 
steatorrhea which clinically resembled sprue, reported normal external pan- 
creatic function as measured by the secretin test in 4 cases but in the remaining 
10 therewas evidenceof pancreatic disturbance. This was characterized partic- 
ularly by marked deficiencies in lipase, which in most instances was temporary 
and reversible, the value returning to normal coincident with the clinical 
improvement of the patient. To these data on external pancreatic function in 
nontropical sprue we wish to add those obtained from a study of 13 cases, 
employing the secretin test. 


SUBJECTS STUDIED 

The data on the 20 normal subjects used as controls have been previously 
published.® The diagnosis of idiopathic steatorrhea (nontropical sprue) has 
been based upon the characteristic history of a chronic fatty diarrhea, weight 
loss and sore mouth together with one or more of the following; macrocytic 
anemia, flat glucose tolerance curve, the so-called deficiency pattern of the 
small bowel observed by the roentgenologist, hjrpoproteinemia with or -without 
peripheral edema, hypocalcemia with or without tetany and osteoporosis, and 
hypoprothrombinemia with or without a clinically manifested bleeding tendency 
In all cases, other causes of steatorrhea have been excluded. The findings in 
each case are presented in table 1. In all 13 cases the diagnosis appears to be 
clear-cut. 
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PROCEDURES AND LABORATORY METHODS 

The procedures and Jaboratory methods used have been previously de- 
scribed.® Purified secretin (pancreotest, manufactured by Astra in Sweden) was 
used. 

RESULTS 

AiiaJysis of the Duodcual Contents Before Stimulation With Secretin . — ^Data 
from analyses of duodenal contents collected during the first and second ten- 
minute periods before the administration of secretin are not presented in de- 

TABLE 1 


Dala on 13 Patients With Idiopathic Steatorrhea* 


CASE 

AGE AND 
SEX 

STEA- 

TORRHEA 

FLAT 
SUGAR 
CURVE ! 

ANEMIA 

ROENT- 

CENO- 

GRAMf 

SERUM 
FRO- 
TELVS, 
CM. PER 

100 cc. 

EDEMA 

SCRUM 
CAt- 
CIUM, 
MC. PER 
100 CC. 

TETAKY 

PRO- 

THROM- 

BIN 

TIME, 

SECONDSt 

Macro- 

O’Uc 

Micro- 

O'tic 

1 

40F 

1 

+ 

+ 

+ 


+ 


+ 

7.1 


160 

2 

27M 

+ 

+ 

+ 




+ 

8.9 


51 

3 

52F 

-h 

+ 

+ 


+ 



4.5 

-f- 1 

39 

4 

43F 

+ 

+ 


+ 

+ 



5.1 

-1- 

54 

5 

40F 

+ 

+ 

+ 


+ 

4.1 

+ 

1 8.5 


1 25 

6 

36F 

+ 

+ 

+ 


+ 



8.8 

1 


7 

63F 

+ 


+ 


+ 

7.0 


5.2 

-f- 


8 

30M 

-f 

+ 

— 

— 

+ 

4.2 

+ 

7.5 


26 

9 

46M 

+ 

+ 

+ 


+ 

7.4 

+ 



26 

10 

26F 

+ 

-h 

+ 


+ 

4.6 

+ 



30 

11 

S3M 

+ 

+ 


+ 

+ 

5.8 

+ 



19 

12 

24M 

+ 

+ 

— 

— 

+ 

3.8 

+ 

8.2 


21 

13 

37F 

+ 

1 


— 


+ 

6.4 



mm 




* A unless othenvise stated means condition is present; a — means that it is absent or normal 


conditions obtain; blanks mean no data. 

t A -1- indicates a characteristic “deficiency pattern” in the small bowel. 

% Normal value is 17 to 19 seconds (modified Quick method). 

tail. The results may be summarized by saying that values for total volume, 
concentration and total bicarbonate, and for total enzymes feU within normal 
limits.* 

Analysis of the Duodenal Contents After Stimulation With Secretin, {table 2). 
Volume. — ^The mean total volume for the forty minutes after stimulation was 
139.2 cc. This value was more than the corresponding value for normal persons 
(122.5 cc.), but the difference is not statistically significant. In each of the 13 
cases, the value for volume was more than the presumptive lower limit of nor- 
mal which was calculated by subtracting two times the standard deviation 
from the normal mean. 

* The mean for normal persons ± two times the standard deviation has been considered normal 
limits. 
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Bicarbonate.— The mean concentration of bicarbonate for the forty-minute 
period after stimulation was 0.090 milHmols per cul)ic centimeter, as compared 
with 0.105 millimolsper cubic centimeter for normals. The difference between the 
means (0.015 millimols) is not statistically significant. In cases 10 and 13 the 


TABLE 2 


Values for Arcrage Couceulrolian af Eiearboiiate and Jar Tnlal Volume, Bicarbonate, Amylase, Trypsin 
and Lipase in 13 Patients With Idiopathic Steatorrhea (Sprue) for the Forty-minute Period 
Folloudns Stimulation villi Secretin 




ElCASnOVATE 

AUYUSr, 

TS^TStN’, CC. 
or TESTII' 

LtPASE, CC. or 
TWr.NTtETH- 
NORUAL SODJUit 
UVOROXIOC 

CASE 

vonmr 

Millimoli 
per cubic 
centimeter 

Miliimols 

total 

CM. or 

MALTOSE 

NORMAL 

rOTASSlUM 

JtVDSOXIDK 

1 

139 

0.100 

15.5 

284 

158 

31,480 

2 

211 

0.0S7 

17.3 

277 

123 

36,788 

3 

115 

0 110 

12.6 

117 

68 

928 

4 

84 

0.113 

9.6 

44 

57 

6,741 

5 

169 

0.090 

14.5 

157 

176 

17,840 

6 

175 

0.0S3 

14.8 

60 

126 

10,498 

7 

82 

0,108 

8.6 

19 

75 

2,913 

8 

104 

O.OSO 

9.1 

131 

118 


9 

119 

0.093 

11.3 

57 

112 


10 

186 

0.073 

13.0 

51 

246 


11 

129 

0.085 

9.6 

159 

192 

12,532 

12 

163 

O.OSO 

12.8 

37 

133 

11,402 

13 

133 

0.073 

10.6 

72 

169 

7,866 

Mean* 

139.2±10.9 

0.090i:0.005 

12.3±0.8 

112.7±24.2 

134.9±14.8 

13,S98±3,229 

Standard devia- 







tion 

39.5 

0.016 

2.7 

87.3 

53.4 

10,244 

Norma! mean 

122.5 d= 6.4 


14.8±1.0 




Normal standard 







deviation 

28.7 

0.014 

3.5 

43.0 

49.4 

5,820 

Difference from 


■■■I 





normalt 





17.2±18.2 

3,4S0±3,152 


* The figure following the ± is the standard error of the mean, 
t Difference between the normal mean and the mean of this group. 


concentrations of bicarbonate were slightly less than the presumptive lower 
limit of normal, but in each of these 2 cases the values for volume and total 
bicarbonate were well within normal limits. 

The mean value for total bicarbonate for the forty-minute period after 
stimulation was 12.3 millimols. This value was less than the corresponding 
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value for normal persons (14.8 millimols) but the difference is not statistically 
significant. In each of the 13 cases the value fell well within normal limits. 

Enzymes. — The mean values for total enzymes were slightly higher than 
corresponding values in normal subjects, but these dilTerenccs were not statisti- 
cally significant. The values for total enzymes in each of the 13 cases fell within 
or above normal limits. 


SmnURY AND DISCUSSION 

In tlie 13 cases of this series the values for volume, concentration of bi- 
carbonate, total amylase, tiy^psin and lipase in the forty-minute sample after 
stimulation with secretin, were within or above the limits of normal. (Two 
values for concentration of bicarbonate were borderline.) Such values are inter- 
preted to mean that e.xternal pancreatic function was normal. 

Normalcy of function, as measured by the secretin test, probably means that 
pancreatic dysfunction did not play a role in the steatorrhea in these 13 cases. 
It is true that the secretin test is not sensitive enough to measure minor de- 
grees of e.xternal pancreatic dysfunction but it has measured deficiencies of the 
external pancreatic function in cases in which the destruction of the pancreas 
has not been sufficient to produce steatorrhea or azotorrhea. Among others, 
Lagerlof, and Dornberger, Comfort, Wollaeger and Power have reported such 
cases. More important, the test has demonstrated a marked deficiency in 
external pancreatic function in each reported case of pancreatitis or carcinoma of 
the pancreas in which steatorrhea is known to have been present. Lagerlof 
reported 4 cases of pancreatitis and 1 of carcinoma of the pancreas with steatorr- 
hea. In each case the external pancreatic function was markedly subnormal. 
Dornberger, Comfort, Wollaeger and Power® reported 13 cases of chronic pan- 
creatitis with steatorrhea in which a secretin test was done; In 3 of the 13 cases 
the steatorrhea was minimal and could be measured only by careful intake- 
excretion studies. In aU 13 cases, even in the 3 in which there was minimal 
steatorrhea, external pancreatic function as measured by the secretin test was 
definitely subnormal. In the light of this limited experience, it is not unreason- 
able to expect a definite deficiency of external pancreatic function, as measured 
by the secretin test, in cases of idiopathic steatorrhea, if pancreatic deficiency 
plays a role in producing the steatorrhea. 

As previously mentioned, Diamond, Siegel and Meyerson concluded that the 
secretin test disclosed transitory disturbances of external pancreatic function 
in 10 of their cases of steatorrhea which clinically resembled sprue. Unfortu- 
nately, differences in duration of collection of samples and in chemical methods 
employed prevent accurate comparison of their data with ours. However , several 
comments appear pertinent. 

First, in 9 of the 10 cases. Diamond, Siegel and Meyerson obtained values 
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for concentration of bicarbonate well above the lower limit of normal obta'ncd 
by us in a series of normal persons. In the tenth case the value was borderline. 
It would appear that the capacity of the pancreas in these eases to secrete bi- 
carbonate was unimpaired. 

Second, in only 4 tests performed by Diamond and his associates was the 
volume of secretion lower than tlic lower limit of normal accepted by these in- 
vestigators. In each of the 4 tests the value for concentration of bicarbonate was 
well witliin the normal range. At this time we are inclined to believe that a low 
volume in the presence of normal concentration of bicarbonates indicates not 
dysfunction, but tliat the collection of duodenal contents has not been quanti- 
tative. 

Third, Diamond and his associates speak of a “functional disturbance of the 
pancreas characterized particularly by marked deficiency in lipase.” Since this 
splendid early work with the secretin test, similar studies have not identified 
a type of pancreatic deficiency characterized chiefly by deficiency in lipase. 

Fourth, evidences of external pancreatic insufficiency, as measured by the 
secretin test, in known cases of pancreatic disease appear usually to form a 
distinct pattern. In a recent study of 28 proved cases of chronic relapsing pan- 
creatitis, Domberger, Comfort, WoUaeger and Power found definite evidence 
of external pancreatic insufficiency in 23 of the 28. The combination of low 
values for volume, bicarbonate and enzymes and expecially those for volume 
and bicarbonate characterized the pattern of secretion in external pancreatic 
insufficiency. The values for volume, concentration of, and total, bicarbonate 
were more often statistically significant than were those for enzymes. Lagerlof’s 
t)T3e I reaction, with which there has been little experience, appears to be a 
possible exception. It is not surprising that values for volume and bicarbonate 
more frequently were of value statistically in establishing a diagnosis of external 
pancreatic insufficiency than were values for enzymes, because present evidence 
indicates that secretin primarily is concerned with the stimulation of secretion 
of water and bicarbonate, not of enzymes. It seems important to point out that 
in not a single case reported by Diamond, Siegel and Meyerson was pancreatic 
dysfunction of the t 3 q)e seen in pancreatitis observed. 

A transitory disturbance of pancreatic function in sprue might weU be ex- 
pected to occur because of its marked nutritional, metabolic and electrolyte 
disturbances but it is doubtful that the data so far presented support such a con- 
cept. 

The failure to demonstrate impairment of external pancreatic function in 
these 13 cases of idiopathic steatorrhea and the demonstration of impairment in 
each case of steatorrhea due to pancreatic disease, so far as we have been able to 
ascertain, suggest that the secretin test may ultimately proveto be a valuable 
one in the differentiation of steatorrhea due to pancreatitis from that due to idio- 



140 


COMFORT, DORN BERGER, WOLLAEGER AND ROWER Vol. 13, No. 2 


pathic steatorrhea. However, from a practical standpoint, rarely if ever will 
the secretin test be needed for differential diagnosis between these two types of 
steatorrhea. This is so because the diagnosis of idiopathic steatorrhea usually 
can be made on the basis of the characteristic history and the combination of 
steatorrhea with the several deficiency states found in that disease; the diagnosis 
of steatorrhea due to pancreatitis may be made on the basis of the history, es- 
pecially of recurring episodes of pain, the common association of pancreatic 
calcification and diabetes ivith steatorrhea of pancreatitis, and the absence of 
those deficiency states which arc so characteristic of idiopathic steatorrhea. 
Tests needed to demonstrate these several diagnostic features of the two di- 
seases are common laboratory procedures which are less time-consuming and 
expensive than the secretin test. 

CONCLUSIONS 

The duodenal contents in 13 cases of idiopathic steatorrhea (nontropical 
sprue) have been analyzed for volume, bicarbonate and enzyme content before 
and after stimulation with secretin. Comparison of each of these values with 
similar values found in normal subjects failed to show changes characteristic 
of external pancreatic insufficiency. The data obtained indicate that external 
pancreatic insufficiency does not contribute to the steatorrhea in these cases. 

The secretin test apparently may be used to differentiate the steatorrhea of 
idiopathic steatorrhea from that of pancreatitis but from a practical standpoint 
this differentiation may be accomplished by clinical data and by less expensive 
and time-consuming laboratory methods than the secretin test. 
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In an attempt to analyze the relationship between migraine and peptic ulcer, 
we made a careful study of 417 eases of migraine observed in the section of one 
of us (B. T. H.) at the Mayo Clinic in a period of five years. The following de- 
finition of migraine was used as a criterion for selecting these cases. “Migraine 
is a periodic, recurrent, strongly familial autonomic irritative reactive pattern. 
It is characterized bj' the simultaneous occurrence of ceplialgia, gastro-intestinal 
dysfunction, and cortical sensorj' or motor disturbance or both together with 
the absence of any impairment of psychic or demonstrable causative patholo- 
logical lesion.”* All eases of atypical migraine, mi.xcd headaclie (migraine and 
tension headache), histaminic cephalgia and various other types of headache 
were thereby e.xcluded. 

Peptic ulcer was present in 13 (3.1 per cent) of the 417 cases (table 1). 
The diagnosis of peptic ulcer was confirmed by roentgenologic examination in 
all of the 13 cases. In 404 of the 417 cases, the history and the results of physical 
and laboratory examinations did not reveal any evidence of peptic ulcer. 

In 11 of the 13 eases, the ulcer was situated in the duodenum (table 1); in 
the 2 remaining cases, it was situated in the stomach. Seven of the 13 patients 
were females. In all of the cases in which peptic ulcer developed, the initial 
attack of migraine occurred before the first sjnnptoms of the ulcer were observed. 
The period that elapsed between the initial attack of migraine and the first ap- 
pearance of sjnnptoms of peptic ulcer ranged from three to forty years and 
averaged about twelve years. There did not appear to be any relationship be- 
tween the actual attacks of migraine and the occurrence of symptoms attrib- 
utable to peptic ulcer. In most of the 13 cases in which peptic ulcer occurred, 
the patients had been taking ergotamine tartrate, and all of these patients at 
one time or another had taken an antacid and had used an ulcer diet because of 
the presence of indigestion. No mention of the excessive use of coffee, tobacco 
or alcohol was made in the history of any of these 13 patients. In 6 of the cases, 
the patients were of an asthenic type; in the remaining 7 cases, they were of a 
sthenic type. There was evidence of an anxiety reaction pattern in all of the 13 
cases. A diagnosis of constitutional inadequacy could have been made in many 
of these cases. In fact, all of the 13 patients who had a peptic ulcer also had 
evidence of a “migrainous personality” which has been defined by Alvarez* 
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Most of the patients who had peptic ulcer also had variable degrees of chronic 
nervous exhaustion, which is significant since Lillehei and Wangensteen* 
recently reported that continuous activity and fatigue was a predisposing cause 
of peptic ulcers in dogs. 


TABLE 1 


Incidence of Peflic Ulcer in 417 Cases of Migraine 


VEAR 

CASES or ifIGRAINT; 

rnme ulcer 

TYTE or PEPTIC ULCER 

Number 

Per cent 

Gastric 

Duodenal 

1943 

43 

1 

2.3 


1 

1944 

43 

1 

2.3 


1 

1945 

57 

1 

l.S 


1 

1946 

103 

2 

1.9 


2 

1947 

171 

8 

1 

1 

4.7 

2 

6 

Total 

417 

13 

3.1 

2 

11 


COMMENT 

The incidence of peptic ulcer was 3.1 per cent in the 417 cases of migraine 
which formed the basis for this study. This is below the reported incidence of 
peptic ulcer among the general population. In the 13 cases in which a peptic 
ulcer developed, the initial attack of migraine occurred from three to forty 
years before the first appearance of symptoms of peptic ulcer. Eusterman 
and Balfour^ stated that between 10 and 12 per cent of all persons suffer from 
peptic ulcer during their lives. 

In the 13 cases in which peptic ulcer occurred, no bodily type predominated 
and the association of peptic ulcer and migraine could not be e.xplained by the 
available psychiatric data. There was no relationship between the occurrence 
of the attacks of migraine and the exacerbation of peptic ulcer. 

One of us (B. T. H.)® in 1943 first demonstrated the relationship between 
acute duodenal ulcer and histaminic cephalgia. The formation of the ulcer 
in each instance had been secondary to the attacks of lustaminic cephalgia. 
During these attacks of histaminic cephalgia, the values for the gastric acidity 
rose to an abnormally high level, just as they would if the patient had re- 
ceived approximately 0.35 mg. of histamine base subcutaneously. It was further 
demonstrated that patients with histaminic cephalgia were hypersensitive to 
histamine — so much so that 0.01 mg. histamine base had been sufficient in 
many instances to precipitate a rise in gastric acidity which was comparable 
to that which occurred in normal persons following the subcutaneous ad- 
ministration of 0.35 mg. of histamine base. Furthermore, treatment of the 
histaminic cephalgia by means of histamine desensitization (Horton^s method) 
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without other treatment for the cluotlenal ulcer itself not only eradicated the 
attacks of histaminic cephalgia hut jiermitted the duodenal ulcer to heal 
promptly within two or three weeks. .-Mford and Wliitehouse''' confirmed these 
observations regarding the relationship of histaminic cepiialgia and duodenal 
ulcer. 

Histaminic cephalgia and migraine represent 2 distinct clinical entities. 
Histaminic cephalgia is a specific unilateral tj'pe of headache which has recently 
been recognized and fully described. Migraine, on the other hand, has been 
recognized for centuries. That acid is the important factor in the production of 
peptic ulcer in man has been iiostulatcd bj’ many observers. Studies on experi- 
mental animals lend support to this theory.' Allergic gastric and duodenal 
edema has been produced in experimental animals, which predisposes to hista- 
mine-provoked ulcers.'' 

There is hardly a tissue in the body which docs not in some way respond to 
the action of histamine. Of these various tissues, the gastric mucosa is the most 
sensitive. Hence the rise in gastric acidity can be used as an index for measuring 
the concentration of histamine in the blood. The abnormal release of histamine 
from sensitized cells and the role which it may play in the production of peptic 
ulcer is a thought which will continue to intrigue clinical investigators. 

Rr.KIiRICXCKS 

' Macy, D., Jk. and Houton, 1). T.: J. A. M. A., 137: 1110, 1948. 

‘.•tLVAREZ, W. C.: Am. J. M. Sc., 213: 1, 1947. 

* Ln,Lr.iiEi, C. \V. and Wangensteen, 0. H.: I’roc. Soc. Kxper. Hiol. & Meet, 67: 49, 1948. 

* Ei'sterm.\n, G. B. and Balfour, D. C.; The Stomach and Duodenum. Philadelphia, W. B. 

Saunders Company, 193.i, |). 259. 

5 Horton, B. T.; J. A. M. A., 122: 59, 1943. 

' .\lford, R. I. ,\ND Whitehodse, F. R.: Ann. .Allergy, 3: 200, 1945. 

■ Hay, L. j., Varco, R. L., Code, C. F. and \Vancen.steen, O. H.; Surg. G\ncc. & Obst., 75: 170 
1942. 

* Friesen, S. R., State, David, Jasper, D. E., Finn, Minnie and Wangensteen O. H • Surgery 

23: 167, 1948. 



'HE 


MANACH'MION'r OF MASSIVE 
Wl'I'lI TAMPONADE .• 


ICSO PH A (; I-: A L UK MOR R H A GIC 
AND THROMIHN^'^ 


Cl.MI? H. HAtiNT.TT, M.I). ANI> SlDN'I'-V Coill-.V, M.I). 

/■>(>»/ llic \\'<i(Isui>rlli Griirnil llo^f'ihil, I'rtrriiin AiimiiiislrnHoit, Los Aiioclrs, Ctili/nnua 


'I'lic troalmenl of actively bleeding e.soj)liageaI varicosities has been essen- 
tially supjiortive clue to our inability to control the hemorrhage at its source. 
Ik'd rest, morphine and blood replacement have been the recognized therapeu- 
tic measures in the past. M\cept in the presence of a .si)cciric deficiency, it is 
doubtful whether intravenous calcium, thromboplastin, ascorbic acid or vita- 
min K will actually influence massive bleeding. 'I'he escjphagoscopic injection 
of the vari.x with .sodium morrhuate solution has been recommended as an 
emergency measure/ however, poor visualization sometimes makes this a 
hazardous procedure. Resection of the lower end of the esophagus and ligation 
of the coronary vein of the stomach lias been attempted in a few cases, but 
major surgical intervention in these c.xsanguinated patients is a formidable 
procedure. 

Rowntrec- and Tocantins^ have reported on the use of intraesophageal 
tamponade in a total of three cases of actively hemorrhaging esophageal varices. 
By means of an inflated balloon attached to a double lumen tube, direct pres- 
sure was e.xertcd on the bleeding point. For this purpose, a Miller-Abbott tube, 
which is generally available, may be employed without modification (Fig. lA). 
If time is available, simple modifications will improve the function of the tube. 
Rowntree’s adaption consisted of occluding the proximal six holes of the Miller- 
Abbott tube, and attaching a larger latex bag (Fig. IB). The modified Rowntree 
double lumen tube is now available for purchase. 

The original Miller-Abbott tube can also be adapted in such a way as to 
increase the surface contact with the esophageal mucosa, and to permit gavage. 
By substituting a large latex sheath which communicated with the upper six 
holes of the double lumen tube, more extensive tamponade is possible. To permit 
gavage, the metal tip is readjusted so that it will communicate with the lumen 
containing the lower three holes which had previously been used to inflate the 
Miller-Abbott balloon (Figs. 1C and 2). Thus, by this rearrangement, the lumen 
that previously was used for suction, now inflates the latex bag, and the three 
lower holes and tip are available for feeding. 

Once the diagnosis of esophageal hemorrhage secondary to a ruptured varix 
has been established, the question of the exact location of the bleeding point 

* Published with the permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans Administration, who assumes no responsibility for the opinions expressed or con- 
clusions drawn by the authors. 

Read before the American College of Surgeons, Southern California Branch, April 22, 1949. 
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ari?cs. At lu'iTopsy ihc Idmliiij', puint is mil'll fic(|ucntly fouiul at, or just 
cepliaKad to. the caniiocsopliaiti'al riuj;. .Arconliiip to 'i'ocaiitins,’ Hixi)y passed 
the tul>e into tlie stoiiiach, inflated the balloon with air. and then pullcfl it hack 
against the cardia, sec\iring the external portion of ilie tul)e againt tiie nostril 
to prevent slipping. This jirorednre will jirohahly siircessfully tampon most 
bleeding varicosities. In llmse cases where the hemt)rrhnge is occurring proxi- 
mal to the area of contact with the bag. the occlusion of the veins su])plying the 
"bleeder may well be sullicient tojrroiluce lu'inostasis. Rowntree inllated tlie 
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PROPOSED 

modification of tube 

c 


Fig.l 

M-n ^'“^r'lniniatic fkclch of the Millcr-.\l)1)Oit tul)C ami modifications; lA: Unmodified 
\ * lube; IB: Uownlrcc modificalion with top six holes occluded, balloon attached to 

holes, and perforations in metal tip for feeding; 1C: The proposed modification of the 
^ ^^*‘*^hbott tuljc with balloon attached to top six holes and lower three holes and metal tip for 
gavage. The position of the metal tip in the douldc lumen tulie has been reversed. 

balloon along the length of the lower esophagus with the distal pole of the bag 
at the cardia. 

We have achieved satisfactory hemostasis by utilizing this principle of 
cardioesophageal compression in three cases. A Miller-Abbott tube was passed 
^ansnasally into the stomach and distended with water containing 20 cc of 
.odrast. The amount of water needed for satisfactory compression varies 
^th the type of tube and should be ascertained by a trial filling before passage, 
e waterfilled bag exerts the most adequate tamponade. The radiopaque 
u'd permits radioscopic control of the balloon’s position. The tube is then 
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gently pulled up against the cardia until a defniite resistance is encountered. 
'J'o prevent slipping, the e.xternal tubing is secured against the upper lip with 
adhesive. An .\-ray lilni or fluoroscopy should reveal the uj)j)er pole of the bag 



ik. 

Fig. 2. Our proposed modification of the Miller-Abbott tube to be used for esophageal tamponade 
and gavage. 

at the juncture of cardia and esophagus (Fig. 3). Aspiration of the gastric 
contents at regular intervals should help detect recurrent hemorrhage. 

It is difficult at present to state the length of time that tamponade should be 
maintained. We feel that between 24 and 72 hours should be sufficient time to 




.llijtij/ 1910 


MASSIVE ESOl'llACEAL UEMOKRUACE 


1-17 


establish satisfactory liemostasis. Altlioiij^h inlerniittent (lecom|ircssion has 
been suggested to prevent necrosis of the mucosa, we maintained tamponade 
for as long as 72 hours without evidence of subseciuent pressure necrosis. Be- 
cause of an e.xperience witli recurrence of liemorrliage in one of our cases after 



I'lG. 3. X-ray of unmodified Miller-Abbott tul)C inflated with water and diodrast lying in the 
cardia and pressing against the cardioesopliageal junction. Case 2. 

removing the tube, we now deflate the balloon at the end of the period of tam- 
ponade, and slip the tube into the antrum for a further 12 to 24 hour period. 
Thus, if repeated suction should reveal renewed bleeding, reestablishment of 
tamponade can be quickly achieved. 

It appeared rational to us to combine the topical application of thrombin with 
esophageal tamponade. A solution of 10 cc of thrombin in water may be sipped. 
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or if the patient is comatose, slowly instilled through a Levine tube temporarily 
placed in the upjjer esophagus. 'I'heoretically, at least, the tampon .should pre- 
vent the too rapid passage of the thrombin (last the cardia, and the “bleeder” 
thus might be bathed in a strongly hemostatic solution. During this procedure, 
the patient should be in howler's position to |)revent as[)iration. During the 
first 24 hours, the thrombin may be u.sed every four to si,\- hours. 

We have treated four cirrhotics exsanguinating from variceal hemorrhages 
with intraesophageal or cardioesofjhagcal tamponade. 'I'hree of the.se patients 
also received thrombin solution instillations. 

Case /. P. hb J., a 46 year old unemployed white male who had been drinking one 
half to one quart of bourbon whiske)’ daily for the past .10 years. Mis food intake had 
always been |K)or in quantity and quality. During the past year loss of strength, 
abdominal and ankle swelling had developed. I'or the two weeks i)rior to admission, 
jaundice, tarry stools and bloody vomitus had been pre.sent. The jjatient was in pro- 
found shock when seen on the Reception Service. His blood i)ressure was 60/30, 
jniisc 110, he was vomiting large quantities of clots and coffee ground material, and 
involuntarily ji.assing liquid black stools. Me appeared emaciated, comatose, and his 
skin was pale and icteric. Mis mouth was filled with clotted blood. Dilated superficial 
veins were seen over the abdomen, and moderate ascites was present. The liver edge 
was palpable 2.5 cm. below the right costal margin at the midclavicular line. There 
was a two plus lotting edema of the j>retibial area. 

The patient appeared terminal, and tamponade of the cardioesophageal ring with 
a Miller-Abbott tube was established soon after his arrival on the Medical Service. 
Following this, a solution of 5000 units of topical thrombin in 10 cc. of water was 
instilled into his esophagus. The patient remained unconscious for two days, during 
which time a total of 2000 cc. of whole blood, and 2700 cc. of glucose solutions were 
given by vein. Si.xty hours later, the patient was alert, his blood pressure was 137/70, 
pulse 92, and red blood count four million per cmm. with 79% hemoglobin. Aspirated 
samples of his gastric contents were grossly free of blood. The tampon was then de- 
flated and removed. 

Fourteen hours later, the patient suddenly went into shock, and died before intu- 
bation or transfusion could be accomplished. At necropsy, 2000 cc. of clear, yellow 
fluid was obtained from the peritoneal cavity. The liver was finely granular, and 
weighed 2360 cm. The cut surface showed marked fibrosis. At the esophago-cardiac 
juncture, several prominent varicosities were found with distinct areas of ulceration. 
The stomach was three times normal size and was filled with large quantities of coffee 
ground material. Microscopic sections confirmed the presence of a Laennec’s type of 
cirrhosis, and submucosal varicosities in the distal esophagus with ulceration and 
fibrinopurulent reaction. 

Case 2. D. T. H., a 61 year old retired naval officer with a 19 year history of heavy 
drinking, and recurrent episodes of jaundice, ascites and gastrointestinal hemorrhages 
for the past 16 years. During the night before admission, he had vomited large 
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amounts of l)ri}t)il red Idood ami colTrc ftrounil material. Telaiiftieetasis and spider 
angiomata were noted over the face and upper trunk. The blood jjressure was l.hS 80. 
'I'hc liver edge wtis enlarged four em. below the eost.'d m.argin at the riglil midelavicu- 
lar line, and w.is described as smooth, lirm ami slightly tender. The erythrocyte count 
was .b() million with 7ir^, hemoglobin, and the prothrr)mbin time was .^7%. The 
patient was treated with sedation, W) mg. of Vitamin K std>cntaneously, and paren- 
teral thiids including X'itamins H and (\ lie continued to vomit mouthfuls of flark 
hrown and red iluid, and his blood pressure dropped to 7-1 50. I'ifteen hours after 
admission, cardioesophageal tamiv>nade ami thrombin instillation were begun. High 
])rotein feedings were given by drij). Xo further signs of hemorrhage were observed. 
The blood pressure rose to 100 88 after two transfusions. .-\t this time the red blood 
count was d.S million with O.VJf, hemoglobin. The balloon was dellated after 60 hours 
and passed into the pyloric eml of the stomach. The ue.\t day the lube was removed 
and his further hospital slay was uneventful. During his convalescence, esopha- 
goscojn- and e.'Joiihagrams could not demonstrate varicosities. .An upi>er gastro- 
intestinal scries was normal. 'I'he ])atient was discharged after two months of hosi)ital- 
iaation at which time it was considered that he had bled from a severe erosive 
gastritis. Three months following his discharge, the patient was readmitted in a 
critical condition due to an acute myocarflial infarction, lie c.\'j)ircd four hours after 
arrival on the Reception Service. 

The immediate cause of death at autop.sy was found to be an anterior myocardial 
infarction with rupture of the left ventricular wall and cardiac tamponade due to 
hemopericardium. I'he liver showed a severe periportal cirrhosis. The i)ortion of the 
autopsj- ])rotocol referring to the upper gastrointestinal tract is quoted directly: “The 
esophagus presents an intact wall throughout with delicate, smooth, white mucosa. 
There are no ulcerations. The submucosal veins in the distal third of the esophagus 
are not undulj' ])rominent. In the cardi.ac end of the stomach, the mucosal folds are 
discolored blue, and sections through these areas reveal large, dilated submucosal 
veins. In one area of the cardia, there has been hemorrhage into the submucosa and 
the mucosa. The latter area, in particular, could well have served as the source of 
gastrointestinal hemorrhage mentioned in the clinical history'. The remainder of the 
stomach and the duodenum reveal no areas of ulceration or erosion.” 

Case 3. C. M. L., a 51 year old salesman, who had been imbibing a pint of whiskej' 
daily for at least five years, was readmitted because of abdominal distention and 
ankle swelling. Abdominal paracenteses had been necessary in the past, and liver 
biopsy and liver function tests were compatible with a periportal cirrhosis. He 
appeared chronically ill with many of the stigmata of hepatic disease, such as icterus, 
liver palms, hypotrophic testicles, spider angiomata over the upper trunk, marked 
ascites, and a moderately enlarged liver. While in the hospital, the patient began 
vomiting coffee ground material and blood clots, and had two copious, loose, tarry 
stools. On admission his blood count had been four million erythrocytes and 76% 
hemoglobin; this fell to 2.9 million with 60% hemoglobin. Tamponade of the cardio- 
esophageal junction was begun, and continued for 72 hours, with the patient on 
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parenteral feedin,:'s diirin.:' lids period. After dellation of tlie lulloon, the tube was 
slipped further into the stomarh, and continuous suction w.is instituted. In the 
absence of any sij^ns of I)Iood in the aspirate, the tube was removed 2.3 hours later. 
The patient’s red l)lood count at this time was 4,1 million with 79% hemo;,dobin. 



Fig. 4. X-ray of modified Miller-Ablioll tul)c lamponing the lower esophagus and ballooning 
out into the cardia of the stomach. The balloon is filled with 20 cc. of Diodrast and 100 cc. of water. 
Dots have been placed to outline the balloon. Case 4. 

The patient had a prolonged hospital stay because of the persistent ascites, but 
hematemesis or melena did not recur. It is anticipated that a portacaval shunt will 
be performed on this patient. 

Case 4. J. E. L., a 32 year old Mexican with an 18 year history of alcoholic over- 
indulgence, was admitted to the Brentwood Neuropsychiatric Hospital, Veterans 
Administration, following a prolonged drinking spree. In 1945, on a previous admis- 
sion, he was considered to be a cirrhotic. An enlarged, tender liver, jaundice, ascites 
and ankle edema were reported at that time. Twenty-four hours after his present 
admission, he began vomiting dark red blood in small quantities. The liver was felt 
three cm. below the costal margin. After intermittent emesis of an estimated 600 ccm. 
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of blood, he began vomiting large quantities of coffee ground material, so that approxi- 
mately 1600 cem, was lost within three hours. The blood pressure at this time was 
112/90, pulse rate was 116, and the red blood count 3.2 million with 9.8 gm. of hemo- 
globin. A tentative diagnosis of bleeding from a ruptured varix was made and esopha- 
geal tamponade instituted (Fig. 4). Milk was given by continuous drip, and thrombin 
sips administered at the rate of 1000 units every four hours. Aspiration of the stomach 
immediately after intubation showed fresh blood; six hours later small blood clots 
floating in milk were recovered. After twelve hours, the aspirate contained only bile 
stained milk. The balloon was deflated after 51 hours, and 21 hours following defla- 
tion the tube was removed. The patient made an uneventful recovery. 

The patient was studied, after a short period of convalescence, in an attempt to 
determine the source of his hematemesis. The upper gastrointestinal x-rays were 
normal, and gastroscopic examination revealed a mild, chronic, superficial gastritis. 
On esophagoscopy, an area of linear prominence at the cardiocsophageal junction 
with intensive hyperemia and granularity was found. This lesion is considered the 
cause of his hemorrhage. 


COMMENT 

When a diagnosis of severe, continuing bleeding from an esophageal varix 
has been made, management with tamponade and thrombin should be con- 
sidered. In the previously reported cases, and in two of ours, it appeared to be 
the factor which prevented a rapidly fatal termination. It also seems reasonable 
to employ tamponade in instances where the clinical picture is not yet critical, 
as in our fourth case. The possibility of variceal hemorrhage is strongly sug- 
gested when other evidence of portal hypertension such as ascites, splenomegaly 
or dilated superficial abdominal veins exist. Liver failure, manifested by jaun- 
dice, abnormal liver function tests and hepatomegaly also supports the possi- 
bility that an upper gastrointestinal hemorrhage is secondary to ruptured 
varices. However, cirrhotics may also bleed profusely from an acute, erosive 
gastritis or a coexistent peptic ulcer. Thus, although the situation has not yet 
arisen in our experience, it would seem reasonable to discontinue the tamponade, 
if after a few hours, the patient continues to hemorrhage. Further tariy stools 
do not necessarily indicate fresh bleeding; the suctioned gastric contents, serial 
blood counts and sphygmomanometer readings are better aids in deciding 
whether bleeding is continuing. 


SUMMARY 

Four cases of massive esophageal bleeding satisfactorily treated with tam- 
ponade are presented. Our experience confirms the promising results obtained in 
three previously reported cases. Further details in the technique are delineated 
and the instillation of thrombin solution in conjunction with esophageal tam- 
ponade is suggested. 
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THE DIAGNOSIS OF CARCINOMA OF THE ESOPHAGUS: THE 
METHOD OF BIOPSY WITH THE RETROGRADE CURETTE 

Aruistead D. CRUiip, M.D. and George C. Hennic, M.D. 

From the Deparlmenl of Medicine, College of Physicians and Siiri;eons, Columbia University and the 
Presbyterian hospital, New York, N, Y. 

Methods to establish the diagnosis of carcinoma of the esophagus by biopsy 
have acquired increased importance in recent years because of the advances in 
surgical technique %Yhicli permit operative removal of the lesion, particularly 
■when it is located in the lower two-thirds of the esophagus.’ •* In most cases, 
a definite diagnosis can be established by performing a biopsy through the 
esophagoscope. At times, however, a biopsy is unobtainable or is negative by 
this method. For such cases a retrograde curette designed to obtain tissue from 
the lower end or middle of the lesion has been de-vised. The present report is an 
evaluation of the accuracy of various methods of diagnosis of carcinoma of the 
esophagus in a group of patients studied at the Presbyterian Hospital. The 
technique of application of the retrograde curette is described. 

CASE MATERIAL 

During the past 18 years, 152 patients with squamous cell carcinoma of the 
esophagus proven histologically have been treated in the Presbyterian Hospital. 
In this group there were 92 white males, 32 negro males and 28 white females. 
Approximately one-half of the lesions were located in the middle third of the 
esophagus and the other half equally dmded between the upper and lower 
thirds. Most reported series show a somewhat greater incidence in the lower 
third of the esophagus. Our cases were all histologically proved and it may be 
that some series of cases include secondary invasion of the lower esophagus 
from carcinoma of the fundus of the stomach, a not too infrequent occurrence 
which is difficult to differentiate on x-ray diagnosis alone. 

The greatest age incidence was in the sixth and seventh decades; more 
half of all the cases occurring in these age periods. The youngest patient was 
29 years of age and the oldest was 83 years. 

The commonest presenting symptom was dysphagia, which was usually more 
pronounced for larger particles of solid foods. This was present in two-thirds of 
the patients. Other prominent S 3 miptoms were pain on swallowing, weight 
loss and vomiting or regurgitation. 

The average duration of symptoms prior to admission to the clinic was slightly 
less than five months. The fact that symptoms tend to occur rather late in the 
disease has been emphasized before ^ and is one of the most important reasons 
for the poor prognosis in this disease. The survival time after the first -visit was 
very short in some cases, averaging five and a half months. 
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ROENTGENOLOGICy\L EXAMINATION 

Roentgenological examination was carried out in all except six patients in 
this series. A presumptive diagnosis of carcinoma was made in 92 per cent of 
the patients who were examined by x-ray. In most instances this interpreta- 
tion was based on evidence of an obstniction to the flow of barium. In many 
of the patients the normal mucosal pattern of the esophagus appeared to be 
destroyed and frequently a constricting filling defect was observed. 

Seven patients in the group were considered to have a normal appearing 
esophagus on first examination. Four of these individuals were later shown to 
be suffering from carcinoma of the upper end of the esophagus, a region which 
is notably difficult to examine by x-ray methods. Only one carcinoma in the 
middle third of the esophagus was not seen on x-ray e.xamination. Two of the 
above seven patients were found to have evidence of a lesion when the x-ray 
examination was repeated. 

In five additional patients, roentgenological study disclosed evidence of 
disease but a diagnosis of carcinoma was not made. Two of these patients were 
initially thought to have cardiospasm, one was considered to have esophagitis 
and in two cases “narrowing” of the esophagus was described. 

ESOPHAGOSCOPIC EXAMINATION AND BIOPSY* 

One hundred and thirty-nine patients in the group were subjected to esopha- 
goscopic examination. Usually the tumor was \nsualized by this method and 
appeared as a grayish or yellowish mass ivith a smooth indurated surface or a 
cauliflower-like protuberance, frequently ulcerated or bleeding and often con- 
stricting the lumen of the esophagus. A total of 158 esophagoscopic e.v'amina- 
tions were performed. Positive biopsies for cancer were obtained with biopsy 
forceps in 124 instances or 79 per cent of these esophagoscopic studies. In ten 
patients the procedure was carried out more than once before a positive biopsy 
was obtained. 

Biopsies which were negative for cancer were reported in seventeen examina- 
tions. In eight of these cases normal esophageal mucosa was obtained. Five 
biopsies showed only evidence of esophagitis and in four instances the biopsy 
specimen was not satisfactory for interpretation. No biopsy was obtained on 
seventeen other examinations for various reasons. In some instances the lesion 
could not be seen or appeared to be submucosal or extraluminal. In other 
patients, the lesion was interpreted grossly as due to spasm or stricture. Many 
of these failures can be explained by the fact that the carcinoma frequently in- 
vades the submucosal tissues at the upper end of the lesion, elevating the nor- 
mal mucosa. At esophagoscopy this fold of normal or inflamed edematous 

’’These examinations were carried out by various members of the staff of the Department of 
OtolarjTigQlogy. 
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mucosa is the tissue which may present itself and from wliicli a hiojisy specimen 
is at times obtained. Jackson has emphasized this particular |)oint.''' 

UKTROC.KADK HUCKKT CUKKTTK 

When a biopsy was negative or unobtainable by esophagoscopy, the retro- 
grade bucket curette was usually used. This instrument (Figure 1) consists of 
a hollow metal “olive" which is constructed so that the upper end presents 
four curetting edges. The olive is attached to the distal end of a flexible metal 



staff. A hole in the curette permits it to be passed into the esophagus by thread- 
ing it down a previously inserted guide wire or thread. It is believed essential 
that the instrument be passed along such a wire or thread to avoid unnecessary 
trauma. The curette is introduced into the esophagus after a guide wire has 
been inserted in the manner described by Crump. With the patient in a sitting 
position and the head hyperextended, a hollow flexible metal carrier is passed 
to the site of the obstruction in the esophagus, and a flexible tipped wire intro- 
duced through the lumen of the carrier (Figure 2). 

The procedure then follows the steps outlined in Figure 3. 

(1) When the wire reaches a point of resistance, the carrier is withdrawn 
a few centimeters. 
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(2) 'J'hc flexible tipped wire is gently rotated until it finds the lumen, then 
gently advanced i)ast the site of obstruction. 

(.S) 'J'he carrier can now also be advancerl past the site of obstruction, and if 
further areas of narrowing are encounterefl, the same steps are repeated. In 
this manner the flexible wire is advanced into the stomach. 



(4) The carrier is withdrawn leaving the flexible tipped wire in place. 

(5) A perforated knob-tipped wire is passed over the flexible wire into the 
stomach and the latter removed. 

(6) This blunt knob-tipped wire now serves as a safe guide for other instru- 

ments, preventing perforation of the esophagus. The knob-tip wjll not allow the 
other instruments to advance beyond the end of this wire. ; .• 

(7) If the lumen at the site of obstruction is too small to allow passage of 
the curette, graduated metal bougies can be used for dilatation. 
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(S) Tiic bucket curette cnii now be ?afcly passed into the stomach and then 
withdrawn with a siiaq) jerking motion enabling it to l)itc into and oi)tain tissue 
from the lower portion or body of the lesion. 

Blind instrumentation of the c'^ophagus should not be attempted until an 
x-ray examination has ruled out such lesions as diverticula, varices and aortic 
ancur}'sms, whicli arc contraindications to such procedures. 



5 6 T 8 

Fig. 3 


When the flexible wires described above are not available* a thread may be 
used as a guide for the curette. A silk braid weighted with a buckshot may be 
swallowed by the patient and allowed to pass slowly into the small intestine 
as described by Plummer.® The curette is the introduced over the thread into 
the stomach and a biopsy obtained as it is withdrawn. In our clinic the silk 

• The curette, the flexible tipped and knob-tipped wires, flexible hollow metal carrier, dilating 
olives and staffs were specially designed for our clinic by one of us (A. B. C.) and are not at present 
available commercially. 
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thread or braid is seldom used, since we feel tliat a flexible wire offers a more 
rigid and much safer guide for the dilating olives or for the curette. In no in- 
stance did the use of the curette cause any serious reaction such as mediastini- 
tis or hemorrhage. 

RESULTS WTTII RETROGRADE CURETTE 

A positive biopsy specimen was obtained in eighteen of the twenty cases in 
w'hich the curette was used (90%). In fifteen of the eases the biopsy was posi- 
tive on the first attempt. In three of the five cases in which the first biopsy was 
negative, a second attempt proved successful. In the other two patients a sub- 
sequent esophageal biopsy through the esophagoscopc was positive. These 18 
cases include 10 in whom a previous esophagoscopic biopsy had been negative, 
three in whom esophagoscopy had been performed but no biopsy obtained 
and five in whom an esophagoscopic c.vamination was not made. Two of the 
latter were considered too ill to undergo esophagoscopy. 

DISCUSSION 

In carcinoma of the esophagus, accuracy of diagnosis is of great importance. 
Curative therapy involves either radical surgery or radiation. An increasing 
number of successful resections in patients with this disease is being recorded 
and operative procedures have been extended to include lesions of the upper and 
middle thirds of the esophagus. Obviously these procedures should not be under- 
taken on the basis of suspicion of malignancy alone, and every effort should be 
made to establish the diagnosis with certainty. Roentgenological examination 
is highly accurate in suggesting the possibility of carcinoma of the esophagus. 
In the present series it was correct in 92 per cent of patients. In a small pro- 
portion of individuals, cancer of the esophagus may be overooked on x-ray 
examination or may not be demonstrated. The proportion of cases in which the 
lesion is overlooked will be reduced if a second examination is carried out when 
the clinical picture is suggestive of cancer and the first x-ray study unrevealing. 

Clinically and roentgenologically carcinoma of the esophagus may be im- 
possible to differentiate from spasm or benign stricture. If the carcinoma is 
located at the level of' the cardia, it may produce an x-ray appearance which is 
consistent with cardiospasm. Cancer of the lower third of the esophagus may 
simulate the Plummer- Vinson syndrome or so-called “esophagitis” with spasm 
or stricture. In our experience, some help in differentiating between those ob- 
structions due to spasm and other obstructions is afforded by attempting topass 
a large ( ^ 34 French) stomach tube containing a flexible metal carrier. In most 
patients woth spastic lesions involving the esophagus, such a flexible tube will 
pass through the esophagus into the stomach, although the passage may be 
delayed temporarily at the level of spasm. 

Usually histological proof of carcinoma can be obtained by biopsy taken 
through the esophagoscope. In the present series, a positive biopsy was secured 
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in 79 per cent of cases. Failures occur if the lesion cannot be directly visualized 
or if tissue for biposy is removed from a region above the upper limit of the 
tumor. 

^\^len an esophagoscopic biopsy is negative for carcinoma, tlie retrograde 
bucket curette has been of value in securing satisfactory material for histo- 
logical diagnosis. In the present series, it yielded a positive biopsy in 18 of the 
20 patients in whiclr it was used, including 10 individuals on whom esophago- 
scopic biopsies had been negative. The success of this method appears to be due 
to the fact that tlie retrograde curette renders it possible to secure a specimen 
from the lower part of the lesion in contrast to the esophagoscopic biopsy which 
is usually from the upper end of the growth. Hemorrhage, mediastinitis, shock, 
and perforation of tlie esophagus have not been encountered in conection with 
the use of this instrument. The curette has also been of value in obtaining 
biopsies by the same method from patients suspected of having adenocar- 
cinoma of the stomach involving the region of the cardia and in patients with 
recurrence of cardnoma following resection and esophagogastrostomy. The 
curette can also be used under direct vision through the open end esophagoscope. 

SUMMARY AND CONCLUSIONS 

1. Accurate diagnosis of carcinoma of the esophagus is becoming increas- 
ingly important as the disease becomes amenable to cure by radical surgery. 

2. A review is presented of the accuracy of diagnostic methods as applied to 
152 proven cases of carcinoma of the esophagus. 

f a) Roentgenological examination resulted in a correct presumptive diagnosis 
in 92 per cent of cases. 

b) Biopsy obtained during esophagoscopic examination was positive in 79 
per cent of examinations. 

3. A retrograde curette for use over a guide wire or swallowed thread is de- 
scribed which gave a high percentage of positive biopsies in patients on whom the 
diagnosis had not been proved by esophagoscopic biopsy. 
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MESENTERIC LYMPHADENITIS 
A Clinical and Experimental Study 

D. R. Wkbster, M.D., Pii.D., and P. Madore, M.D. 

From the Deportment of Surgery, Royal Victoria Hospital, and Experimental Surgical Lahoratnries, 

McGill University, Montreal 

Mesenteric lympliadenitis, well-known to the older physicians by the name of 
“strumous abdomen” has attracted attention from time to time. The diagnosis 
was usually conjectural and recorded as an entity only when seen at autopsy. 
Tabes mesenterica, a term introduced by Bell in the early part of the nineteenth 
century, is now restricted to glands of tubercular origin. In 1923 Freeman* 
introduced the term “non specific mesenteric lymphadenitis” which is common- 
ly used today. The disease usually occurs in children or jmung adults. It is sur- 
prising how seldom the condition is diagnosed pre-operatively. This is prob- 
ably due to the uncertainty in the surgeon’s mind and obviates a lengthy 
explanation to the parents when a diagnosis of acute or chronic appendicitis 
is sufficient indication for operation. Coleman- states that 35% of appendices 
removed following a diagnosis of acute appendicitis are normal, while the 
actual findings are those of mesenteric lymphadenitis. In our series 20% had 
normal appendices. The symptoms are often confusing, frequently mimicking 
many abdominal conditions, but a careful history and clinical examination 
should suggest the diagnosis in a high percentage of cases. This paper reports the 
analyses of 270 cases from the surgical sersnees of the Royal Victoria Hospital 
and the results of experiments attempting to establish a virus as the causative 
agent. 


various theories oe pathogenesis 

Tuberculosis has often been suggested as the etiological organism. Struthers* 
believed tuberculous adenitis to be common in the young, and that the glands 
retrogressed. Mesenteric adenitis followed when a mixed infection was super- 
imposed. Symmers^ stated that the glands were enlarged by the absorption of 
toxins from ulcerations of Peyer’s patches in cases of intestinal tuberculosis. 

McFadden^ found 25% of clinically non tuberculous patients harboured 
active tubercle bacilli in their mesenteric nodes. Heusser® denied the role of 
tuberculosis and suggested the agency of intestinal parasites. Other etiological 
factors such as trauma, breaches in the intestinal mucosa and enteritis have been 
suggested but there is little evidence to support the claim. 

Wilensky and Hahn’^ observed in their series of cases that mesenteric adenitis 
was practically never seen in acute appendicitis and that in the former there 
were no pathological changes in the appendix. They observed mesenteric 
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adenitis in typhoid fever and postulated the theory that Pcycr’s patches were 
like the tonsils, and that mesenteric nodes were involved in inflammatory pro- 
cesses of Peyer’s patches like cervical nodes in tonsillitis. 

White and Collins® in 1936 obscr\'cd a seasonal periodicity, not unlike an 
epidemic of communicable disease and suggested that this was a virus in- 
fection. 

The pathological and bacteriological findings have never been satisfactory. 
The glands showed only catarrhal Ijnnphadenitis and the cultures were sterile 
or inconclusive. Heilman® working in Rosenow’s laboratory cultured organisms 
from the tliroats of patients found to have mesenteric lymphadenitis at opera- 
tion and inoculated rabbits vdth the organisms. At the end of 72 hours these 
animals were found to have enlargement of the lymph nodes of the small 
intestine. He suggested that the disease could be passed from one individual 
to another through the naso-pharyngeal secretions similar to the epidemic forms 
of cervical lymphadenitis. 

ANALYSIS OF CASE REPORTS 

A series of 270 case reports of mesenteric adenitis, diagnosed at operation were 
analysed. These were aU cases operated upon at the Royal Victoria Hospital 
between 1930 and 1946. 

The ages were between five and fifteen, almost equally divided between the 
sexes. A correct pre-operative diagnosis was only made in 10% of the cases. 

Fain. This was generally the first stymptom. In the acute cases it closely 
resembled appendicitis starting in the paraumbilical region and later localizing 
to the right lower quadrant. On palpation tenderness was present in this area 
in 85% of the cases. Many of the historiesdescribed the tenderness as being about 
one inch below and to the right of the umiblicus, often referred to as “Land’s 
Point”. Klein’s test, which simply means palpating the abdomen with the 
patient lying on the left side, so that the mesentery may fall to the left shifting 
the point of tenderness to this area was not carried out in this series. About one- 
third of the cases could be described as acute. The remainder were the chronic 
cases whose symptoms varied from one to ten months. The pain was described 
as coming on at irregular intervals. Often the child would be having a meal, 
complained of pain, occasionally vomited, but after resting for a short time 
would feel well again. Several became nauseated at school, complained of pain 
and were sent home, but by the time they arrived the attack had passed. The 
pain occasionally occurred at night and sometimes when the patient was men- 
tally disturbed, or wished to avoid certain unpleasant duties. Nausea and 
vomiting were observed in 7 5% of the cases and diarrhea or constipation in 55% . 
The temperature was only slightly elevated, never exceeding 102 by rectum 
and the pulse moderate. The white blood count varied from six to fifteen thous- 
and with a relative lymphocytosis in the few cases where difierential counts 
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were carried out. Cer\dcal adenopathy was present in 20% of the cases and in 
only a few cases could glands be palpated in the abdomen. 20% had an asso- 
ciated naso-pharyngitis, tonsillitis, or otitis media. 25% had had a previous 
appendectomy. There were no cases of suppuration. 

Appendectomy was carried out in 97% of the cases. In this series 62% of 
the appendices removed showed chronic inflammatoiy changes histologically; 
15% showed acute e.xudative changes; 20% had normal appendices, which were 
removed; all had enlarged and reddened mesenteric nodes. 7% of the appendices 
showed evidence of o.vyuris vermicularis. Meckel’s diverticulum uninhamed, 
was seen in three cases. 

A biopsy of a mesenteric gland was done in ten per cent of the cases. Patho- 
logically, catarrhal lymphadenitis was the characteristic finding. In two cases, 
Corynebacteria HofTmani and Enterococci were groum; but these could well 
be considered as contaminants, as all the other cultures proved negative. 3% 
showed abdominal fluid, culture of which also proved negative. No cases of 
suppurating glands were found. 

Follow-up on these cases were difficult. In all, 92 cases were located by mail. 
In these 75% were cured, \vith great improvement in general health. Twenty- 
one complained of a recurrence of similar abdominal pain one year to sLv years 
after the operation. All were eventually free of attacks. 

Expcrimcnlal Results 

The experiments reported below were planned as an attempt to establish the 
presence of a virus in the glands. The glands were extracted and injected directly 
into the subserosal area, and mesentery, in monkeys and into the peritoneum, 
and brains of rats and mice. 

Methods. One or more mesenteric glands were removed at operation from 
each of thirteen humans found to have mesenteric lymphadenitis. One portion 
was fixed in formalin and sectioned. Another was cultured aerobically and 
anerobically. The remainder of the material was transferred to a mortar and 
ground with sand under sterile conditions. Distilled water was then added and 
placed in a refrigerator for 24 hours. It was then passed through a Berkfeld 
filter and the filtrate used as the infecting agent. 

Four Macacus Rhesus monkeys, seventy-two mica and twenty-four rats were 
used. General anesthesia was used for the monkeys and the rats, throughout 
all the procedures. None was used on the mice. The abdominal walls of the 
monkeys were carefully shaved and prepared with alcohol and zephiran. 
Subumbilical midline incisions were used as these would afford adequate ex- 
posure of the ileo-cecal region as well as the mesentery. The terminal ileum 
and the cecum were easily delivered into the wound, and the mesenteiy in- 
spected for any obviously enlarged glands. Only a few slightly enlarged nodes 
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were found in the monkeys along the medial border of the cecum. The animals 
were inoculated with the prepared filtrate, using a fine hypodermic needle. In 
the first monkey, several drops of the filtrate were introduced between the leaves 
of the mesentery of tlie small intestine, starting about one inch from the ileo- 
cecal region and using five or si.x areas at intervals of about one inch just beyond 
tire arterial arcades. 

In the second monkey, the injections were made subserosally in a manner 
quite similar to the first. 

In our tliird case, we used a combined method, injecting both subserosally 
and into the mesentery. 

The fourth animal served as a control. Here we used normal saline and gland 
filtrate from the mesentery of a presumably healthy person, to eliminate the 
possibility of a sensitivity reaction of the monkey to the foreign protein in the 
human gland filtrate. 

The rats were treated in a similar manner. Control experiments here con- 
sisted of injecting the mesentery uath saline; and in simple laparotomy. 

Mice were injected intracerebrally and intraperitoneally without any anaes- 
thesia. These animals were sacrificed on the tenth day, and in the case of the 
intracerebral method, the brains were removed and saved for microscopical 
section, and in the case of the intraperitoneal method, the mesenteric lymph 
chain was removed and examined microscopically after being fixed in formalin. 

The post-infection course in each case was uneventful. Each abdomen of 
these animals was inspected ten days after the inoculation. Special note was 
made at this time of the appearance of the mesenteric nodes, and specimens 
were taken for pathological and bacteriological examinations. 

Transmission experiments were also carried out using the infected mesenteric 
gland of rats. These rat glands were crushed and treated as were the human 
glands and then filtered. The filtrate was then used to inoculate new rats and 
mice intracerebrally and intraperitoneally; and the results recorded. 

Experimental Results. Monkeys — ^The abdomens were opened under sterile 
conditions two weeks after the injections. There was an increase in the number 
of mesenteric nodes but section showed only catarrhal changes with no evidence 
of an acute inflammatory process. 

Rats — ^Nine animals were used as controls, with simple laparotomy. After 
ten days no change was noted in the mesenteric glands. 

Five rats were inoculated into the mesentery and subserosa of the terminal 
ileum. After two weeks the abdomens were opened and a mild adenopathy was 
noted. Section of these nodes showed no acute process. 

Five rats were inoculated in a similar manner and at the end of two weeks the 
glands were removed and a filtrate prepared as described above. This was injected 
into the mesentery of five fresh rats. After two weeks the mesenteries showed 
nothing remarkable. 
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Mice. — Twenty-four animals were injected intraperitoneally with the human 
gland filtrate. All sur\nvcd and were sacrificed on the tenth day and the lymph- 
atic chains removed. Nothing remarkable was seen. Germinal centres and endo- 
thelium were normal. No acute l 3 'mphadenitis was seen. 

Fort 3 ’--two animals were injected intracerebrally using 0.05 cc. of the filtrate. 
Two died on the third day but the brains appeared normal at autopsy. The 
remainder were sacrificed on the tenth day. The brains were all saved for study. 
Cultures were negative. ^Microscopic sections revealed no meningitis or ence- 
phalitis. There was perivascular cuffing. A diligent search was made for inclu- 
sion bodies but none were found. 

Discussion of the Clinical and Experimental Results 

From the observations made on the clinical cases, it would be unjustifiable 
to class this condition as an enteritis; for at operation, it was found that the 
glandular enlargement was constant whereas any evidence of inflammatoiy 
changes in the bowel were e.vceptional. 

The appendicular origin of non-specific mesenteric adenitis as suggested by 
Foster*® (1938) and Adams and OIney” (1938) is difficult to substantiate, 
when we recall that in the cases studied, the ju.xta-ileal glands were the ones 
that were predominantly and invariably enlarged in early cases of adenitis. 
This group of glands is not usuall 3 '’ involved in appendicular infection as noted 
by Wilensky and Hahn,’ unless perforation and peritonitis have supervened. 
The appendicular l 3 Tnphatics drain to the ileo-colic glands, and thence direct 
to the terminal superior mesenteric group of glands. 

Appendectomy is specifically recommended by some, Foster*® claimed that 
if appendectomy was performed, patients seldom reported a return of the pain, 
after operation; but that those treated conservatively usually complained of 
recurrence. However, as Aird*’ points out, this argument is inconclusive, be- 
cause abdominal pain is always regarded more anxiously by the child’s parents 
if the appendix is present than if the appendix has been removed. Rosenburg*® 
(1937) pointed out that two-thirds of the patients treated by appendectomy for 
non-specific mesenteric adenitis do, in fact, have a recurrence of the pain after 
operation; we found that 22% of those treated by appendectomy had a re- 
currence of the pain in the abdomen, but only 35% of the cases were heard from 
in the follow-up carried out. Sobel and Stetton*^ report that two-thirds of patients 
seen in the first attack have recurrence if the operation is withheld, an d believe 
that appendectomy has some relation to the cure of this disease. le this series 
of fifty-eight cases, forty per cent had appendicular adhesions. 

No comment can be made on the suggestion of Felsen*® (1935) that organ- 
isms of the dysentery group might be responsible, because no stool or blood 
agglutination studies were carried out. 
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CONCLUSION 

Non-specific Mesenteric Lymphadenitis is a clinical entity that should be 
diagnosed with reasonable certainty. 

The etiology is still obscure and our animal experiments do not show a viras 
as the infecting agent. 

No fatal case has ever been observed and it appears to be a self limited 
disease. Appendectomy, however, seems to have a beneficial effect on the 
course of the disease. 
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In view of the location of the ulcer, the adjacent nodularity, continued bleeding and 
failure to see a complete border, the lesion must be regarded as malignant.” 

The patient was subjected to a subtotal gastrectomy by Dr. Dwight Clark on 
April 6, 1948. On the greater curvature, 2.0 cm. proximal to the distal line of resec- 
tion, there was a partially healed, oval ulcer measuring 2.0 x 1.2 cm., the center of 
which was depressed 1 to 2 mm. The edges were sloping; the center of the ulcer was 
covered by smooth hypcrcmic tissue which appeared grossly re-cpithclialized except, - 
possibly, at one margin. Here there was a depressed, apparently unhealed portion, 8 
X 2 mm. The floor of the ulcer contained a grayish exudate. The edges and the base of 
the ulcer were slightly firmer than the surrounding gastric mucosa but were nowhere 
hard. For 2 to 3 cm. surrounding the ulcer the rugal folds were flattened and the 
mucosa was pale. The folds were prominent elsewhere along the greater curvature. 
The lymph nodes were firm and small. 

Microscopic sections through various parts of the lesion disclosed a benign ulcer 
in a healing phase (Figure 2). A mild diffuse gastritis was evident near the proximal 
line of resection and at the pylorus. The regional lymph nodes were normal. 

The final pathological diagnosis was "an unusual healing stage of a benign peptic 
gastric ulcer in an unusual location.” 

The patient was last seen on 1-17-49, nine months after operation. Except for 
failure to regain his pre-operative weight, he had no complaints. Roentgen examina- 
tion disclosed a well-functioning gastroenterostomy with no evidence of recurrent 
ulcer (Figure I). 

SUMMARY AND CONCLUSIONS 

A benign ulcer of the greater curvature of the stomach is described. The 
roentgen and gastroscopic characteristics of the lesion were compatible with 
that of a malignant lesion. The diagnosis was established by histologic examina- 
tion. To date, only twenty-one histologically proven benign gastric ulcers have 
been described in the literature. No definite clinical criteria exist to differentiate 
these ulcers from carcinoma. 
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RUPTURE OF THE ESOPHAGUS FOLLOWING SEVERE VOMITJ: r 

John A. Layne, M.D. an'd Eugene IIiLOEnpj\No, M.D. 

From the Departments of Medicine and Pathology, Great Falls Clinic, Great Falls, Montana 

Rupture of the esophagus following severe vomiting is observed only rarely. 
It is still rarer in the absence of e.xtcrnal trauma or malignant disease. It is our 
purpose in reporting this case to call again to attention that the esophagus 
may be the site of inflammatory reaction and acute ulceration in a patient with 
duodenal ulcer, and that rupture of the esophagus may occur in such an indi- 
vidual following severe or prolonged vomiting. 

PRESENTATION OF CASE 

Present Ilbiess: The patient, a 74 year old white man, was admitted to the Mon- 
tana Deaconess Hospital on April 6, 194S, because of progressive swelling of his neck 
and shortness of breath. He had been ill for about a week with nausea and vomiting 
associated with epigastric pain. He also had pain in the left lower chest, posteriorly, 
aggravated by deep inspiration. He had been unable to sleep the night before admis- 
sion because of the severity of the pain. Dyspnea developed. His vomiting became 
more and more severe and the enlargement of the neck was first noticed at this time, 
several hours before admission to the hospital. He had had recurrent attacks of epi- 
gastric pain associated with vomiting during the past several years, but had never 
consulted a physician for this condition. 

Physical Examination revealed an acutely ill 74 year old man who was dyspneic, 
cyanotic, and dehydrated. His temperature was 99.4 degrees (rectal ) ; pulse 96, and 
respirations 34 per minute. Blood pressure was 70/50. The tissues of the neck appeared 
full but were soft and crepitant on palpation. The crepitant area extended around to 
the back of the neck and almost up to the occiput. There was dullness to percussion 
over the lower portion of each side of the chest posteriorly, and to a lesser extent 
anteriorly. Cardiac size appeared normal to percussion except where it merged with 
the dullness over the lower portion of the chest. The heart tones were distant. A 
pleuro-pericardial friction rub was easily heard to the left of the lower sternuni. 
There were no palpable abdominal organs or masses, and no tenderness. The extremi- 
ties were normal except for the cyanosis. 

Laboratory examinations: A urine specimen was not obtained. Hemoglobin was 
18.2 grams per 100 c.c., erythrocyte count 5,650,000, leukocyte count 7,750, of which 
65 per cent were polymorphonuclears, 19 per cent lymphocytes, and 16 per cent 
monocytes. Blood urea nitrogen was 38.3 mgm. per 100 c.c. Blood Wassermann was 
negative. Bedside roentgen examination of the chest revealed a moderate hydro- 
pneumothorax on the left and a marked hydrothorax on the right. Subcutaneous 
emphysema was demonstrated in the tissues of the upper thoracic and cervical 
regions. 

The diagnosis on admission was mediastinitis with mediastinal and subcutaneous 
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cervical cnipln'scma, bilateral hydrolhorax and left hydro])neumotliorax, all of which, 
in turn, were believed to be the result of jrrolonged vomiting. A clironic duodenal 
ulcer was suspected because of the history. 

Clinical course: Treatment consisted of the administration of irenicillin and strep- 
tomycin intramuscularly, and sulfadiazine intravenously. A stomach tube was in- 
serted through the nose. I'ivc jrer cent dextrose in water and in jrhj'siological saline 
was administered intravenously. Oxygen did not appreciably improve his cyanosis 
or air hunger. Thoracentesis performed on the left resulted in the asiriration of 900 
c.c. of a cloudy brown fluid, and approximatelj' 200 c.c. of air. This jrrocedure was 
repeated on the right, and about SOO c.c. of a similar but bloody fluid was removed. 
.\nal\'sis of the fluid obtained from the left jfleural si)ace showed it to have a specific 
gravit}' of 1.013; there were 3,250 cells per c.mm., of which 87 per cent were poly- 
morphonuclears, 11 per cent lymphoc 3 ’tcs, and 2 jrcr cent monocj'tes. No bacteria 
were present in the direct smear or on culture. The fluid was then filtered and titrated 
with 0.1 N sodium hydroxide, as for a gastric analj'sis. There was no “free acid,” but 
a “total acidity” of 30 degrees was found using phenolphthalein as the indicator. 

The bilateral thoracentesis was followed b\' a short period of improvement of the 
patient. The cervical subcutaneous emphj'sema appeared to lessen and his color im- 
proved. Epinephrine and other supportive measures afforded little benefit. His tem- 
perature rose to 102 degrees (rectally). He became progressively weaker and died 20 
hours after his admission to the hospital. 

Necropsy examinatiou: Onlj' the pertinent findings will be recorded. The sub- 
cutaneous crepitation described above was present. The left pleural cavitj' contained 
about two liters of cloudj^ flocculent brown fluid. The left lung was markedly atelec- 
tatic. The pleural surface on the left was dull and slightly hemorrhagic, and covered 
with brown, mucoid flocculent material. The mediastinum was crepitant and con- 
tained a moderate amount of gas. The right pleural cavity contained about a liter of 
cloudy reddish-brown fluid. The pleura on the right was smooth and glistening and 
only slight^ congested. 

On reflecting the left lung, a large, posterior, mediastinal bulging mass was found. 
This measured 7 by 6 by 3 cm. In the upper part of this mass there was an irregular 
opening near the hilus of the left lung from which dark brown flocculent fluid escaped. 
When pressure w'as exerted upon the stomach, gas escaped through this same opening. 
On further dissection, a sharply circumscribed, longitudinal, slit-like perforation, 3 
cm. in length, was present on the left posterior aspect of the esophagus, at a point 
about 2 cm. above the cardia. Little gross inflammatory reaction was present about 
the edges of this perforation, which opened into the large mediastinal mass described 
above. The brown fluid present in the mass apparently had ruptured the parietal 
pleura anteriorly, to communicate with the left pleural cavity. There was no evidence 
of communication with the right pleural cavity. 

The mucosa of the distal half of the stomach was markedly congested and hemor- 
rhagic. There was scarring about the pylorus, and there were two small, scarred, 
partially-healed duodenal ulcers immediatelj^ distal to the pylorus. One of these, the 
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base of wliicli was adherent to the imflerlyinj^ paiiereas, measured 0.6 by 0 ..t cm. The 
otlicr, on the sui)erior wall of the duodemim, was 0.5 cm. in diameter. 

M icroscopic c.xamiualiou: Luiif's. 'Fhe outstanrling feature was tlie marked amount 
of amori)hous material on the surface of the pleura of the left lun^'. This contained 
vcffetable fdjers and mucus stained with bile. 'I’here were marked numbers of poly- 
morphonuclear leukocyte.s, aiul some blood pif'ment, as well as corresponding inflam- 
mation of the superlicial portion of the adjacent lung. The [)ulmonary tLssue was 



Fig. 1. PHOTO.MieROGRAi’ir (XIO) of the .Acute Esophageal Ulceration Which Extended 
Through the Muscularis, Leading to Perforation of the Esophagus 

atelectatic, but without active pneumonitis. There was slight polymorphonuclear 
leukocytic infiltration immediately beneath the visceral pleura of the right lung. 

Esophagus. The mucosa of the esophagus at its junction with that of the stomach 
appeared normal. The gastric mucosa, on the other hand, revealed rather marked 
autolysis. As one proceeded superiorly, an ulcer of the esophageal mucosa was found 
extending into the muscularis. This ulcer was acute as evidenced by marked tissue 
destruction and polymorphonuclear leukocytic infiltration. The area of ulceration 
extended to the point of rupture. Externally, at the point of rupture, there was much 
detritus and polymorphonuclear infiltration adjacent to the muscularis. 

DISCUSSION 

A classical description of rupture of the esophagus following severe vomiting 
was reported by Dryden* in 1794. In his patient, the vomiting followed e.x- 
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ccssivc drinking of alcoholic beverages the previous night, and was further 
aggravated by the ingestion of large amounts of warm water, in a deliberate 
attempt of the patient (o produce further vomiting and evacuation of the 
stomach, .\utopsy revealed rupture of the esoidiagus “before it passes into tlie 




Ai 


"t-" 

' -h i 





Fig. 2. Photomicrograph (XlOO) of the Edge of the Esophageal Ulcer 


diaphragm.” Dryden warned against the injudicious use of emetics, believing 
that the}-^ caused more deaths of this type “than most practitioners are aware 
of.” 

Butt and Vinson^ • ’ concluded, from their thorough study of inflammatory 
lesions of the esophagus, that the development of esophagitis and esophageal 
ulceration are distinctly favored by the act of repeated vomiting and the 
presence of increased acid gastric secretion. Benign stricture of the esophagus 
has been reported as a complication of duodenal ulcer.^ ■ ^ Thus, one may observe 
the production of acute mucosal ulceration and subsequent cicatricial constric- 
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lion. Although the esophagus plays only a passive role in the act of vomiting, 
rapid dilatation and e.xcessive movement occur in an elTort to aid in the elimina- 
tion of the material being regurgitated. In the presence of acute esophageal 
ulceration, the mechanical factors of stretching occasioned by scv'erc vomiting 
may easily lead to rupture, e.sjjecially in an older individual. 

Vomiting, however, is not a requisite for esophageal ngiture. Mertzog and 
Leighton''’ reported three patients who had spontaneous rupture of the esoph- 
agus. The rupture had occurred at the site of an acute ulcer of the lower 
esophagus, located immediately above the diaphragm. Two of the three patients 
had had chronic duodenal ulcers. The ages of the patients were 67, 73, and 
70 respectively. 
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LEUKOPLAKIA-KERATOSIS 01’ THE ESOPHAGUS ASSOCIATED 
WITH F.SOPMAGEAL STRICTURE 

MArRicr. l'r.i.i)MAN', M.D. 

Baltimore, Maryland 

In leukoplakia, keratosis or hyperkeratosis of the esophagus, there is a pro- 
liferation of the squamous cell epithelium. It produces a localized thickening, 
a slight elevation of the surface or a warty-like growth. According to Starr, 
leukoplakia is a common autopsy finding. He believes that if a thorough e.v- 
amination is made of the termiiral two inches of the esophagus many cases of 
non-obstructing leukoplakia would be found. As far as can be ascertained a 
survey of the literature, with the c.xception of Starr’s report, reveals no other 
recorded cases of stricture associated with this condition. The association of 
stricture with leukoplakia-keratosis is very rare. Starr reported 3 cases of hy- 
perkeratosis of the esophagus. He pointed out that it never occurred to him that 
leukoplakia would cause symptoms. 

The etiology of this condition is unknown. Starr found that his patients were 
fond of very hot tea, suggesting that hot drinks ma}'^ be a causative factor. 
The cause of the esophageal stricture cannot be e.xplained by the leukoplakia 
alone, the presence of a small elevation or small growth. It is quite possible that 
since in our case there were definite localized inflammatory changes, that the 
stricture may be due to a localized esophagitis and spasm. 

The roentgen appearance of the stricture is one showing benign characteris- 
tics, namely, a smooth end and a tapering esophageal lumen. In our 1 case and 
in Starr's 3 cases there were signs of stricture. The degree of obstruction varies. 
In our case it was partial, but in Starr’s 3 cases the obstruction was marked. 
The following case is presented; 

Female, aged 49 was referred to me by Dr. M. B. Levin. She had difficult}^ in 
swallowing for one j^ear. The dysphagia was more pronounced after swallowing solids. 
There were episodes of vomiting after eating and considerable loss of weight. Roent- 
gen examination revealed a stricture of the lower esophagus, about two inches above 
the diaphragm. The lower esophagus tapered toward the cardia end. The lumen 
above the stricture showed slight dilatation. The stricture was localized and smooth, 
and no intrinsic lesion was noted in the x-ray to account for the stricture. She was 
admitted to the Mercy Hospital for esophagoscopic examination. The esophagoscopy 
was done by Dr. ^Yaitman T. Zinn. At this e.\-amination a stricture was found in the 
lower third of the esophagus as shown by the x-ray. The stricture was dilated so that 
the esophagoscope could be passed beyond it. A small flattened warty-like growth 
was observed and a segment of this growth was removed. The following pathological 
report of the biopsy specimen was made by Dr. Walter C. Merkel. Microscopic de- 
scription of the biopsy removed from the esophagus showed a markedly thickened 
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mucosa, due for the most pari to a marked thickeninj^ of tlie suj)crfirial hypcrkcratotic 
layer. 'Plicrc was a marked epithelial keratosis. 'File supj)ortin^^ connective tissue was 
infiltrated with mononuclears and contained lymphoid stroma. 'Fhe pathologic diag- 



Fig. 1 Fig. 2 

Fig. 1. Roen’tgenogkam of the Esophagus Showing a Stricture in the Lower End at .A.rro\i 
Fig. 2. Spot Film Close-up View of the Esophagus 
The stricture and the characteristic tapering end are shown. 

iiosis was keratosis and chronic inflammation. The final diagnosis was esophageal 
stricture associated with leukoplakia-keratosis with chronic inflammatory changes. 
The growth was fulgrated and after several esophagoscopic examinations it had 
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Fig. 3. PnOTO.MrcROGRAi’ii of the Biopsy Specimen" of the Warty-Growth 
Note the thickening of the squamous cell epithelium, and the inflammatory mononuclear in- 
filtration. 

entirely disappeared. The patient has had no further esophageal symptoms and is 
quite well. 

It appears that the condition occurs mostly in females. Starr’s 3 cases and 
our case were females. The ages in the 4 cases ranged from 47 to 59 years. 

SUMMARY 

-■\n unusual case of leukoplakia-keratosis of the esophagus associated with 
stricture is presented. The causative factor producing the stricture was probaby 
due to a localized esophagitis and spasm. 
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A BRANCMJAL FIS'I'ULA OF 'FI IF ^^'RIFORM SIXUS -RFPORT OF 

A CASIO 


Waynt. a. SiMini., M.I). ANt) Josri'ii W. M.I). 

.\f (iltiiirkrodl I uslitulc of Ritdtoloi^y, Wns/iinytoii I'luiersity School of Medicine 

Remnants in the adult of the fetal branchial system in the form of cysts and 
fistulac arc relatively rare. 10mbryolo<^ists refer to them as “ccndcal cysts and 
sinuses”.' - Ilyndman and Lij^lit' reviewerl the embryology and anatomy of 
the branchial arches, clefts and jiouches anrl their derivatives in 1929, and 
presented ninet\' cases of svmjUomatic branchial cysts and fistulac from the 
literature and eighteen cases of their own. 

Briefly, branchial cysts and fistulac arc remnants of the branchial diverticula 
and of the gill slits which are .sometimes formed in the four to si.v-week fetus 
during the short life of the branchial system before its differentiation into the 
the varied and disassociated structures which arc its representatives in the adult. 
The}’' result from the failure of absorbtion of endoderm and ectoderm buried 
during the growth and fusion of the branchial arches. Wenglowski'^ believed 
they may arise along the thymic stalk as well. 

Branchial cysts and fistulac may occur everywhere there is a derivative of a 
branchial arch, pouch or cleft from the car to the mediastinum. There is a dis- 
pute as to whether they may arise from more than one segment of the bran- 
chial system. They occur most frequenty in the pre-auricular area, the region of 
the lingual and palatine tonsils, and in the pharyn.x at the level of the hjmid 
bone. The fistulae are complete or incomplete and open either internally or 
externally. Fistulae are frequently bilateral. They are lined with epithelium of 
either endodermal or ectodermal origin. There is some evidence that their 
occurrence is familial in some instances.'' 

In a large series (Hyndman and Light'') fistulae were present more frequently 
on the right as in the case presented here, while cysts were predominantly on the 
left. Both cysts and fistulae are usually asymptomatic until infected or distended 
with food or secretions. Symptoms often arise following tonsillectomy. 

An incomplete branchial fistula of the right pyriform sinus was an incidental 
finding in a patient in Barnes Hospital. 


Case Report: G. R. H. — 68 year old white male. 

The patient entered Barnes Hospital with the chief complaints of intermittent 
claudication and ankle edema of one year’s duration and a chronic ulcer of the e 
foot of six month’s duration. A diagnosis of arteriosclerosis obliterans was made. 

During the course of hospitalization the patient developed nausea and epigastric 
pain. Examination of the stool for occult blood yielded a two-plus guaiac test and a 
gastrointestinal series was ordered to help rule out a bleeding gastrointestinal lesion. 
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(a) (1>) 

Fig. la. .-Vntero-Postt.rior View or the Piiaryn.v Showing Rel.\xed Valleculae and Fistula 
Tract Extending Interiorly from the Right Pyriform Sinus ..r 

Fig. lb. Right L.ateral View of the Pharyn.\ Showing the .\nterior Extent of the Fistula 



Fig. 2. .\ntero-Posterior Laminagram of the Pharynx after Repeated Empty Swat lowing 
Showing the Opening of the Fistula into the Pyriform Sinus 
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Si^ecific questioning l)cforc and after lluoroscopy revealed a vague iiistory of occa- 
sional fullness in the neck after eating and some regurgitation of unchanged food. 
These sym])toms were of indefinite duration. Family history and past history were 
non-contributory. 

At fluoroscopy the barium meal was seen to enter and fill the hypopharynx in 
normal fashion. 'J'hc left pyriform sinus stripj)cd with each swallow but the valleculae 
and the right i)yriform sinus were rela.xed and remained full even after empty swallow- 
ing. In the antcro-i)osterior jiosition, the right pyriform sinus was narrow distally, 
abnormally long, and was seen to extend shar])ly toward the midlinc (Fig. la). In the 
oblique and lateral projections, a blind fistula was noted extending from the inferior 
tip of the pyriform sinus. Club-shaped in the lateral jwojection, the fistula tract was 
narrow proximally with a rounded and dilated distal jiortion (Fig. lb). 

Plain films of the neck and laminagrams of the pharynx and larynx revealed no 
abnormalities. Laminagrams of the ])harynx with barium mixture in the right pyri- 
form sinus and fistula showed the fistula extending directly from the distal tip of the 
sinus (Fig. 2), The remainder of the gastrointestinal tract was cssentiall}^ normal. 

Esophagoscojw revealed a small opening in the wall of the hypopharjmx to the 
right of the midline anteriorly at two o’clock corresjionding to the .x-raj' findings of 
the site of the fistula. The oiDcning was too small to insert the instrument. No other 
abnormality was noted. 

Because of the patient’s age and debility and lack of serious symptoms related to 
the fistula, excision was contraindicated. 

SUMMARY 

An internal pharyngeal fistula is described. Symptoms were minimal, and the 
fistula was an incidental finding during routine gastrointestinal fluoroscopy. 
The fistula was considered a developmental anomaly of the fourth branchial 
segment from which rise the pharyngeal muscles and the pyriform sinuses. 
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Even more striking is the fact that if one half of a part of the pallium is re- 
moved, and the cat’s fur is stroked on lliat side, he will Ijecome a spitting, 
fighting beast, whereas if he is stroked on the other side he will purr with 
pleasure. 

These observations are of great interest to {)hy.sicians because so often the 
famil}' of a man with cerebral arteriosclerosis and the loss of some function in 
the cerebrum will comjdain about the change in character and temperament 
with a tendency toward irascibilitv. Hecause of this, an old [jarent or grand- 
parent can become a great problem in the home. 

At the 1948 meeting of the National Academy of Sciences, reported in the 
Ma}^ 7, number of Science, jiage 457, Philip bard and Vernon B. iMountcastle 
reported studies in which they removed parts of the brains of cats. In them a 
condition of e.vtremc [)lacidit 3 - was produced by removal of all the ncocortex, 
while at the same time sparing the remainder of the forebrain. Animals treated 
in this way always failed to show any sign of anger when subjected to rough 
handling. On the other hand, cats deprived of the entire forebrain tended to 
display rage on slight provocation. Apparently, in the absence of the neocorte.x, 
one or more parts of the remaining forebrain must continuously e.vert a calm- 
ing influence upon the mechanisms in the lower portions of the brain, perhaps 
the hypothalamus and midbrain, which are “e.vecutively involved” in the 
bodily e.xpression of anger. 

Conversion of the state of placidity to one of ferocity was effected by re- 
moval on both sides of either the corte.v of the midline or certain parts of the 
so-called olfactory brain. These studies have already had an influence on brain 
surgeons, who are now remoAung part of the neocortex of men and AA^omen to 
produce calmness and lack of Avorry. Early reports indicate that this operation 
gives all the good results of prefrontal lobotomy AAuthout so many of the bad 
results. Further contributions on the subject Avill be AA^atched Avith interest. 

It would seem that these observations have immediate clinical value. Re- 
cently Heath and Pool (Psychosom. Med., 10: 254, 1948) reported the results 
of operations on 24 chronic psychotic patients who had not responded to con- 
ventional treatment. The surgeons removed small bits of the frontal lobes cor- 
responding to areas 9 and 10 on the Brodmann map. After this operation the 
patients did not develop “the tactlessness, irresponsibility, and lack of re- 
morse that so frequently follow the conventional lobotomy.” The neAA' oper- 
ation is called topectomy. Heath and Pool now have 10 patients Avho are able 
to “function at their old capacity.” In these cases rage, fear and joy are sti 
felt, but the important thing is that they do not affect the patient so pro- 
foundly. Uncomfortable emotions are more readily and appropriately dis- 
charged. Repression with the resultant tension and regression into overt psy- 
chotic behavior no longer occurs. 
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One of the patients was a nurse, 35 years of age, who was a bad alcoholic 
and an addict to barbiturates and morphine which she used in prodigious quan- 
tities. Since her operation she has shown no desire to return to drugs and 
alcohol. 

In spite of these few impressive results, Heath and Pool feel that the oper- 
ation should not be recommended for any but the most severe neuroses, and 
tlien should be carried out only after intensive and skillful psychotherapy has 
proved valueless. 

W. C. A. 

HINTS IN DETERMINING IF TARRY STOOLS YTSRE REALLY 

DUE TO BLEEDING 

Every so often the gastroenterologist is told, perhaps by the physician who 
is referring a patient, that the man had some tarry stools, and the inference 
naturally is that he has an ulcer. Sometimes the roentgenologist looks repeatedly 
and caimot find any sign of an ulcer — ^what then? There are a number of foods 
and medicines which are said to produce dark stools, and in all cases of doubt 
the wise physician will naturally ask if any of these were being taken at the 
time. A good bit of research for some enterprising young gastroenterologist 
would be to try out a number of foods to see if any of them really make blackish 
stools. He might try beets and concord grapes and spinach. Among medicines, 
the one probably most likely to produce dark stools is bismuth. 

Few young physicians today seem to know that there are two or three ques- 
tions which will usually give a good idea as to whether or not a person’s dark 
stools were due to a hemorrhage from an ulcer. The best question is, “At the 
time when you had the dark, stools, did you get so weak in the knees that you 
felt like going to bed?” A man with a good-sized hemorrhage from the stomach 
or duodenum nearly always gets so weak that he prefers to lie down for a few 
days. One day a physician, on his way to an upper apartment to see a patient, 
started bleeding and as a result he had to sit down on the stairs; he got too 
weak to go on up. Sometimes a patient will say “Yes, I went to bed,” but on 
questioning he will admit that he did this solely because his doctor told him 
to do so. One must always look with doubt on a history of tarry stools if the 
patient says they did not weaken him. 

Another helpful question is, “When you had the tarry stools, did you lose 
your pain?” As every good gastroenterologist knows, a hemorrhage usually puts 
a stop to any ulcer pain that may be present. It may even put a stop to head- 
aches or rheumatic pains. Hence, it is that if a man has what are supposed to 
be tarry stools and continues to have his pain this adds to the suspicion that 
he did not bleed. Another question is, “Did your doctor, after the episode of 
dark stools, estimate the hemoglobin, and if so, was it markedly lowered?” If 
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it was not, there probably was not a hemorrhage. Still another sign of a hemor- 
rhage is marked thirst, a foul taste in the mouth, and marked dryness of the 
fauces — also for a day or two after a hemorrhage a man is likely to have a 
slight fever, 

W. C. A, 


NOTES ON THE NEWER ANALGESIC DRUGS 


In a recent article. Dr. Harris Isbell, in charge of research at the hospital 
for drug addicts maintained by the United States Public Health Service, re- 
ported on the use and properties of the newer analgesic drugs. These drugs have 
been thoroughly tried out in the huge institution at Lc.vington, Kentucky. The 
article is in the Annals of Internal Medicine for December, 1948, 

Dr. Isbell reports particularly on meperidine or demcrol, and methadon or 
amidone. These drugs were discovered in Germany. Another drug used of late 
is metopon. Interestingly, these new drugs are not chemically related, either 
to each other or to morphine. 

Metopon, in minimal analgesic doses, is less likely to produce sedation and 
mental dullness than is morphine. There is also less respiratory depression, unless 
the drug is used \vith inhalation anesthetics. Then it may produce serious 
respiratory depression and is, therefore, contraindicated. Metopon is almost as 
effective in relieving pain when given by mouth as when given hypodermically. 
Unfortunately, it is hard to manufacture and hence it is about ten times as 
expensive as morphine. 

Meperidine, or demerol, is said to have less respiratory effect than has mor- 
phine. It is supposed also to cause less vomiting and nausea, but actual statistics 
indicate that it may cause more nausea and vomiting than does morphine. Ac- 
cording to Batterman, demerol, injected parenterally, causes nausea in 8.4 per 
cent of cases and vomiting in 3.8 per cent. This would certainly seem to be 
higher than the incidence of nausea and vomiting with morphine. The com- 
parative figures for nausea and vomiting, given by Lee, were 3,5 per cent 


and 2.3 per cent. 

Demerol appears to relax spasm of the smooth muscle of the gastro-intestinal 
tract, and also of the ureter. It does not appear ever to increase spasm of smoo^ 
muscle as does morphine. Demerol also does not produce constipation, and this 
is an advantage. It is effective when given by mouth. It is more expensive than 
morphine and unfortunately it is often unreliable in its action, failing to touc 


a pain until perhaps it has been given in maximal dosage. 

Methadon is similar to morphine in all its pharmacologic actions. It depresses 
respiration as much as does morphine and causes nausea and vomiting just 
as frequently. It is also constipating. It is irritating when injected subcutane- 
ously, and if injected repeatedly around one spot it causes severe inflammation 
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and induration of the skin. Unforlunalcl}', nausea and vomiting almost al- 
ways occur if the drug is given by mouth. 

Patients develop tolerance to all three drugs, but they do this more slowly 
than with morphine. Metopon is unusual in that tolerance to the analgesic 
effect is abolished by withdrawing the drug for only eight or fourteen hours. 
This clearing does not come so rapidly with any of the other drugs. 

Unfortunately, there is an abstinence S3mdrome after the use of all three 
drugs. Alethadon is particularly useful in getting morphine addicts off their 
habit. All one has to do is shift the man onto methadon and then withdraw 
that. The symptoms of abstinence arc then less intense and less distressing; 
the}’ come on gradually and they go gradually. The abstinence syndrome 
with methadon is milder than that produced by the withdrawal of either 
metopon or meperidine. 

Single minimal analgesic doses of methadon and metopon seldom produce 
significant euphoric reaction in either nonaddicts or former morphine addicts. 
Single doses of meperidine, however, may produce some euphoria. In large 
doses, such as addicts use, both metopon and methadon produce a high degree 
of euphoria. 

Evidently, then, all three drugs can produce addiction. All must be used 
carefully, just as one would use morphine. Unfortunately, many physicians 
have gotten the idea that demerol is not dangerous, but it is. Many persons 
have already become addicted to its use. More than twenty such patients have 
been studied at the hospital in Le.\ington. Addiction to demerol is more dis- 
tressing even than addiction to morphine because patients develop tremors, 
startle responses, and even epileptiform seizures. The moral degeneration is 
just as bad as with addiction to morphine. 

Due to its quick and long-lasting action, its reliability, its powerful sedative 
action and its relative cheapness, morphine is still the drug of choice for most 
patients who require relief of pain for a period of less than two weeks. The 
National Research Council has restricted the use of metopon to persons with 
some chronic painful disease such as metastatic carcinoma. Demerol has been 
losing favor because of its lack of realiability and the short duration of its ac- 
tion. Severe grades of pain are often not well controlled mth this drug. Metha- 
don is not so good when one wants quick relief from severe pain. It may be 
good in chronic diseases because the tendency toward habituation is not so 
marked. For persons who have become addicted to morphine, methadon is the 
only drug which can satisfactorily be substituted. It is the only one that will 
suppress all the symptoms of abstinence. 

These drugs should never be used for the relief of alcoholism because the 
alcoholic is so prone to addiction. They should not be used either for the treat- 
ment of asthma or migraine because the persons will soon get addicted. 

W. C. A. 
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Amiaih.k Autocuat. a Bioffrajiliy of Dr. Oliver Wendell llolme.s. Elcancr M. Tilton. 

Henry Schunian. New York, pp. 470. price S.S.OO. 

'I'hcrc has long been a need for a good life of Oliver Wendell I lolmes, and this hook 
fills the bill. ICvidently the author had access to the family letter.s, and many things 
can now be said frankly that could not easily be said so long as Oliver Wendell 
Holmes, Jr. was alive. 

'I'he book is decidedly interesting. Becau.se Holmes' life was not very exciting, 
the main interest comes in the analysis of his unusual character. From boyhood 
onward he was very talkative, very witty, and full of fun, and much given to making 
puns. He always wrote easily and well, and early in life he was writing good poetry. 

On deciding to take uji medicine as a career he studied hard, first in Boston and 
later in Paris. He was one of that group of able young .Americans who brought back 
from Paris the best of French medicine to the United States. If medical schools had 
then been more as they arc today. Holmes would almost certainly have remained 
in the laboratory and never practiced, lie never seemed to be very fond of practice. 
From the time of his return to America he was much interested in teaching, and he 
had his eyes out for a professorship. Eventually this came at Harvard, and he then 
gave up practice. To eke out a ])rofessor’s small salary he started lecturing on the 
Lyceum stages, and soon he became one of the most popular lecturers in the United 
States. Out of this work came his close connection with the then new At- 
lantic Monthly. For this journal he wrote the immensely popular Autocrat and 
Professor at the Breakfast Table series. 

As a physician, he doubtless was handicapped by his skill as a writer. Probably 
his primary interest was in writing and lecturing; but with all this he appears to 
have been an excellent teacher of anatomy. He worked hard at this job. The students 
always enjoyed him, and he had a knack of making things clear and interesting. He 
was the originator of some of those mnemonics which every medical student uses 
today in memorizing the names of bones. 

As a physician, he did one thing that would make any man illustrious, namely, be 
showed the medical world that puerperal fever was contagious and carried from 
woman to woman by physicians, and he made the bulk of doctors admit this. Nat- 
urally it was a bitter pill for the leading professors of obstetrics, and Hodge and 
Meigs struck back viciously. A few years later, when Semmelweiss independently 
made the same discovery, he was so persecuted and hounded that he went insane. 

This is another good book for the little shelf that should stand by the side of the 
doctor’s bed. The book-making has been well done, as one would expect from Henry 
Schuman. 

Current Therapy 1949. Howard F. Conn, M.D., Editor. W. B. Saunders Company, 

Philadelphia and London, 1949, pp. 672. 

This is a splendid book which can be of tremendous use to every physician. It 
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has the great advantage that the many sections on the many different diseases have 
been written by specialists and recognized leaders in American medicine. 

It is a mighty handy book for a doctor to keep within easy reach of his desk chair. 

Victory in my Hands. Ilarold Russell svith Victor Rosen. Creative Age Press, Inc. 
New York, 1949, pp. 280. Price 82.50 

All tliose many persons who saw the motion picture The Best Years of Our Lives 
will be the more interested in this unusual story of a soldier who lost both of his 
hands during the war. It tells of his problems of adjustment to life again, and it 
tells of the fine work that he has been doing ever since in helping other handicapped 
soldiers to pick up and carry on. 

One of the best things that a physician can do is to read books of this type which 
show the psycliology of patients and particularly their reactions to the good and 
bad things that physicians do to them. 

Diabetes and Its Treatment. Joseph H. Barach, M.D. New York Oxford Univer- 
sity Press. 1949. pp. 326 

Dr. Barach is Associate Professor of Medicine in the University of Pittsburgh 
and he has been president of the American Diabetes Association. He is chairman of 
the Metabolism and Endocrinology Study Section, Research Grants Division, U. S. 
Public Health Service. 

This book was written for the general medical man who wants to treat diabetes 
more intelligently. Dr. Barach appears to be a good teacher and this book is very 
attractive. Nearly one-half of the volume is taken up with diets for men, women and 
children. 

Dr. Barach is to be complimented on a splendid job. 

How Psychiatry Helps. Phillip Polatin, M.D. and Ellen C. Philline. Harper and 
Brothers. New York, pp. 242. Price $3.00. 

This is an attractive volume in which the authors explain in simple speech what the 
various mental illnesses are and what treatments are available. This book offers the 
inquiring physician some idea of what psychoanalysis is and how it differs from other 
forms of psychotherapy. It tells if shock treatment is safe and when psychotherapy 
should be employed. There is a fine list at the end of the authorities in each state who 
are equipped to give information in regard to psychiatric facilities in the state. So 
often when a physician and the family of a patient are agreed that he should be under 
the care of a psychiatrist or perhaps in an institution, the question is where should he 
go? Naturally the physician who is not doing psychiatry is usually uninformed in 
regard to these questions. 

Diseases of the Liver, Gallbladder and Bile Ducts. Second Edition. S. S. 
Lichlman, M.D. Lea and Febiger, Philadelphia, 1949, pp. 1135. Price $18.00. 

This is a splendid book, beautifully written, printed and illustrated, and crammed 
with information from cover to cover. There are good bibliographies at the close of 
every chapter. No one who is interested in diseases of the liver can afford to go with- 
out this book. Its excellencies are so many that no attempt will be made to single some 
out for comment. 
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MOUTH AND ESOPHAGUS 

Jemerin, E. E. Results of treatment of per- 
foration of the esophagus. Ann. Surg., 128: 
971 (Nov.) 1948. 

Prior to 1936, the treatment of 22 patients 
with perforation of the esophagus (by instru- 
mentation, foreign body or both) was ac- 
companied by 1 7 deaths, a mortality rate of 
77.3 per cent. Only half the group of 22 
patients were treated surgically. Since 1936, 
90 per cent of a group of 47 patients received 
surgery. In this group only 8, or 17 per cent, 
died. Death is from mediastinal infection 
which follows perforation. The bacteria 
involved are usually anaerobic, and chemo- 
therapy when used alone has been disap- 
pointing. Esophageal perforation should 
be treated surgically and without delay. 

Lemuel C, McGee. 

STOMACH 

Lorenz, E. and Stewart, H. L. Tumors of 
alimentary tract in mice fed carcinogenic 
hydrocarbons in mineral oil emulsion. J. 
Nat. Cancer Inst., 9: 173 (Dec.) 1948. 
Eduction of tumors of the small intestine 
in the mouse, by feeding olive oil emulsions 
containing carcinogenic hydrocarbons, has 


been reported but carcinoma of the fore- 
stomach developed rarely. However, when 
the emulsions were made acid-stable by the 
addition of a wetting agent, squamous car- 
cinoma of the forestomach developed fre- 
quently. The stabilized emulsion may form a 
coating on tlie forestomach permitting in- 
timate and prolonged contact between the 
carcinogen and the squamous epithelial 
lining. If this is correct, it follows that any 
acid-stable, oil-water emulsion containing a 
carcinogenic hydrocarbon should have a 
similar effect. 

Aqueous mineral-oil emulsions containing 
raethylcholanthrene or dibenzanthracene 
were given instead of drinking water to 
four inbred strains of mice (A, C57 brora, 
dba, I) and strain A backcross hybnds. 
Squamous cell carcinoma of the forestomach 

was induced by methylcholanthrene in a 

large number of mice of strains A and 
brown and strain A backcross hybrids, u 
dibenzanthracene induced few such tumors. 

Malignant dyskeratosis of the forestomac 
was induced with methylcholanthrene an 
dibenzanthracene in animals of all s rams 
but strain I. Like the olive oil_ emulsions, 
mineral oil emulsions did not induce any 
tumors of the glandular stomach. Due to e 
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cleansing action of tlic secretions Uierc is 
probably failure to coat tlie mucosa with the 
emulsion. The carcinogen may never actu- 
ally come in contact with the epitlielial cells 
or the underlying stroma. Gastric adenocar- 
cinoma is readily induced in mice by injec- 
tion of methylcholanthrene into the walls of 
the stomach. Few carcinomas and prccan- 
cerous lesions were induced in the small 
intestine in contrast with previous experi- 
ments in which olive oil emulsions were 
employed. During and after digestion of the 
olive oil, the hydrocarbon is precipitated out 
and thus comes in intimate contact with the 
intestinal mucosa through which it is ab- 
sorbed. The mineral oil emulsion docs not 
undergo digestion to any great extent, and 
the carcinogenic effects on the small intestine 
and other tissues, as well as the toxic effects, 
are greatly diminished. 

H. Necheles. 

Guiss, L. W. AND Stewart, F. W. Distri- 
bution of gastric changes accompanying 
gastric cancers in various locations. Arch. 
Surg., 57: 624 (Nov.) 1948. 

Following a statistical analysis of the histo- 
logic features of a large series of gastric speci- 
mens, the authors find that the mean age at 
which cancer develops in the various areas of 
the stomach is the same. The average 
stomach of “normal” persons reaching the 
cancer age (40 to 79) shows a mild general- 
ized chronic atrophic gastritis with perhaps 
slight intensification in the pylorus. Gastric 
cancer, with the exception of cancer of the 
cardia, is associated with a generalized 
chronic atrophic gastritis of moderate de- 
gree, the gastritis changes being of equal 
intensity throughout the stomach without 
regard to the location of the cancer. Al- 
though the chronic atrophic gastric changes 
found in the presence of carcinoma of the 
cardia might be expected to be more severe 
in the fundus than in the pylorus, since 
chronic atrophic gastritis is usually felt to be 
associated with the presence of carcinoma, 
the amount actually present is not signifi- 
cantly increased over that found in the 
“normal” stomachs of persons in the same 
age group and is definitely less than that 
found in carcinoma of the body of the 
stomach. The presence of a duodenal ulcer 


has little or no influence on the gastric 
mucosa. Prepyloric peptic ulcers arc asso- 
ciated with a mild atrophic chronic gastritis 
limited to the pyloric mucosa. The presence 
of a peptic ulcer in the fundus gland area is 
associated with a generalized chronic 
atrophic gastritis of the whole stomach, 
indistinguishable from that seen in carci- 
noma of the stomach. 

Albert Cornell. 

Pack, G. T. and McNeer, G. End results in 
the treatment of cancer of the stomach. 
Analysis of 795 cases. Surgery, 24: 769 
(Nov.) 1948. 

From 1916 to 1946, 1,200 patients were 
treated for gastric cancer at Memorial Hos- 
pital, N. y., but follow-up was possible only 
for the 795 cases occurring between 1916 and 
1941. The resectability rate for gastric cancer 
increased from 2.9 per cent (1916 to 1930) to 
39.8 per cent (1942 to 1946). This improve- 
ment is due to earlier diagnosis, advances in 
anesthesiology, and better preoperative and 
postoperative care. Between 1942 and 1946, 
the operative mortality for subtotal gastrec- 
tomy was 9.8 per cent. From 1916 to 1942, 
the rate of 5-year survivals was 3.4 per cent, 
but it has to be considered that in earlier 
years palliative operations prevailed, and the 
resectability rate was only 10 per cent. Of 
patients surviving gastrectomy, 34.7 per cent 
lived 5 years without recurrence. Duration 
of symptoms has no bearing on rate of S-year 
survivals in this series. Gross pathologic type 
and microscopic grade of tumors are of 
prognostic importance. While cancer in situ 
is least dangerous (100% survival, 2 cases), 
the prospect for annular cancer is most un- 
favorable (22.7%), probably due to pre- 
operative metastases. Neither the presence 
of metastases to regional lymph nodes nor 
penetration of adjacent organs should deter 
from radical resection. Metastases resulted 
in considerable lowering of the rate of survi- 
val. However, local serosal penetration may 
sometimes prove a favorable factor, possibly 
due to the necessity for more radical oper- 
ation. Gelatinous features in histologic 
specimens are attended by bad prognosis, 
even without metastases at time of 
operation. 

L. T. Rosenthal. 
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BO^^'EL 

ROTIIENnEKC, S., SlLVAXI, II., CltESTEn, S., 
Warmer, H., an'd McCorki.e, II. J. 
Comparison of the cfiicacy of tlierapciitic 
agents in the treatment of c.xpcrimcntally 
induced diffuse peritonitis of intestinal 
origin. Ann. Surg., 128: 114S (Dee.) 1918. 
Fulminating, diffuse peritonitis was pro- 
duced in 93 dogs by crushing the fcccs-filled 
appendi.x, blocking tlic blood supply and 
ligating its base. The spleen and omentum 
were removed; each animal received 00 cc. of 
castor oil by gavage. Twenty untreated 
control animals died of peritonitis with an 
average survival period of 39 hours. The 
organisms most often found in the peritoneal 
fluid were Clostridia, Streptococci and 
Escherichia coli. Sulfonamide therapy (in- 
travenously, intrapcritoncally, or combined) 
saved no dogs even though the survival 
period was sometimes prolonged. Intra- 
muscular penicillin, 500,000 units daily, 
saved each of 5 dogs to whom it was given. 
The same results were obtained when the 
penicillin was combined with 2.4 grams of 
streptomycin given intramuscularly each 
day. Penicillin-X, 100,000 units given intra- 
muscularly daily, saved 9 out of 10 dogs so 
treated. 

Lemuel C. McGee. 

Nickell, D. F. and Dockerty, M. B. The 
five year survival rate in cases of com- 
pletely obstructing annular carcinoma of 
the descending colon and sigmoid. A 
pathologic study. Surg. Gyn. Obs., 87: 519 
(Nov.) 1948. 

A study of the five-year survival rate in 57 
cases of completely obstructing annular car- 
cinoma of the descending colon and sigmoid 
was undertaken by the authors. Factors 
which contribute to lowered survival rate 
include damage to the intestinal wall with 
increased lymphatic absorption, hypertrophy 
of the musculature, inflammatory swelling 
and edema, the invasive property of the 
cancer cell, and the closed-loop type of 
obstruction of the ileocecal valve. The 
authors feel that the difference of 26 per cent 
between the five-year survival rates in 
obstructing and nonobstructing carcinomas 
of the descending colon and sigmoid is due 
to obstruction or the condition of the intes- 


tinal wall attending the complication, rather 
than the size or grade of the lesion. 

Franhs D. Murphy. 

Thomas, J. F., Dockerty, M. B., and 
Waugh, J, M. Multiple primary carci- 
nomas of the large intestine. Cancer, 1: 
564 (Nov.) 1948. 

During the period, 1907-1944, 132 cases of 
multiple colonic carcinomas were seen at the 
Mayo Clinic. This represents 3 per cent of 
the cases of malignancy of the colon operated 
upon. The authors emphasize the fact that 
multiple synchronous and asynchronous 
carcinomas of the colon are not rare. 
Multiple lesions arc found most frequently 
in patients with polypi and with a familial 
history of cancer. Careful manual c.xami- 
nation of the colon at the time of operab’on 
is neccssarj' so that a second lesion is not 
overlooked. Postoperatively, all patients 
who have undergone colonic resections 
should be examined periodically, since there 
is an increased possibility of the develop- 
ment of another cancer. Furthermore the 
return of symptoms need not be considered 
as necessarily indicative of recurrence or 
metastases. Certain differences in sex, age, 
familial incidence and distribution of the 
lesion, have been observed among the groups 
of synchronous and as 3 mchronous multiple 
carcinomas studied. 

David A. Dreiung. 

Ra\ttch, M. M. and McCune, R. M., Jr. 
Reduction of intussusception by barium 
enema. A clinical and experimental study. 
Ann. Surg., 128: 904 (Nov.) 1948. 
Although Hirschsprung, as early as 1876, and 
Clubbe and Hipsle}'', a generation later, 
demonstrated successful reduction of intus- 
susception by enemas, there has been a 
reluctance on the part of surgeons to use the 
method as an adjunct to the treatment o 
this condition. 

With dogs in whom intussusceptions have 
been deliberately produced, the authors ave 
shown that: 1) tliree feet of hydrostatic 
pressure within the bowel is tolerated wi - 
out rupture ; 2) intussusceptions read y may 
be reduced by such pressure within 
38 hours of the obstruction; and 3) three leet 
of hydrostatic pressure, furthermore, is un 
likely to reduce a gangrenous bowel. 
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The method, using a barium enema and 
controlling the hydrostatic pressure, has 
been applied successfully as tlie primary 
treatment in 33 patients. There were no 
deaths in tliis group altliough 9 of these 
patients required operation to complete the 
reduction. In 21 solely operative reductions, 
5 children died — a mortality of 24 per cent. 

The barium technic is described and its 
use is recommended as an au.xiliar>' to 
surgery and not in opposition to it. 

Lemuel C. McGee. 

Remington, J. H. and McDonald, J. R. 
Vascular thrombosis in acute appendicitis. 
Surgery, 24: 787 (Nov.) 1948. 

The authors have studied tlie origin and 
frequency of occurrence of vascular tlirom- 
bosis in acute appendicitis, and have 
attempted to determine the relationship of 
this condition to the course of the disease. In 
a consecutive series of 100 surgically re- 
moved appendices, erddence of thrombosis 
was encountered in 26 instances, involving 
one or more vessels, and totalling 87 throm- 
bosed vessels. Thrombosis is defined as the 
presence of fibrin and fibrocytes within a 
vessel, the walls of which can be definitely 
identified. In 12 instances, thrombosis oc- 
curred only in veins; in 9, only in arter- 
ies; whereas in 5 instances, it was en- 
countered in both arteries and veins. In 6 
patients, only one vessel was thrombosed and 
in one instance, as many as 10 vessels; the 
average was 3.3 vessels. All thrombi ap- 
peared in small vessels with a diameter of 100 
to 800 microns, most of which located in the 
submucosa. Gangrene, rupture of the appen- 
dix, and fecaliths were more frequent in 
specimens with thrombosed vessels. The 
average duration of symptoms in cases with 
thrombosis was 3 hours longer, and the 
higher incidence of gangrene and rupture is 
partly explained through this longer duration 
of symptoms. It is concluded that thrombosis 
is secondary to acute appendicitis, depending 
to a certain degree on the severity of the 
disease. While thrombosis is generally more 
frequent among older people, this is not the 
case in thrombosis associated with acute 
appendicitis. No relationship e.xisted be- 
tween the finding of thrombosis in the re- 


moved appendix and tlie postoperative 
course of tlic patient. 

L. T. Rosenthal. 

McGraw, j. P., Kremen, A. J., and Rigler, 
L. G. The roentgen diagnosis of volvulus 
of the cecum. Surgery, 24: 793 (Nov.) 
1948. 

Four cases of volvulus of the cecum are re- 
ported; in 3, correct roentgen diagnosis was 
made preoperatively, whereas in 1, the con- 
dition was only suspected. Usually part of 
the terminal ileum and of tlie ascending colon 
arc also involved, and “volvulus of the right 
half of the colon” is proposed as a more 
accurate term. Volvulus occurs in the pres- 
ence of abnormal mobility of tlie cecum and 
ascending colon, and is more frequent in 
males than in females. Predisposing factors 
include high residue diet, violent exercise, 
pregnancy, and tumors. Volvulus of the 
bowel is produced by torsion of 180 degrees; 
further twisting would lead to strangulation. 
There are two clinical types — acute and re- 
current. Symptoms are those of mechanical 
bowel obstruction. Upon physical exami- 
nation, signs of peritoneal irritation are en- 
countered only after infarction has taken 
place. Roentgen diagnosis is possible from a 
simple flat film of the abdomen. Additional 
evidence will be revealed following barium 
enema. The diagnosis is based mainly on the 
following findings: (1) the cecum is dilated 
and displaced; (2) loops of small bowel, dis- 
tended with gas, lie to the right of the cecum; 
(3) appearance of the ileocecal valve at the 
right of the cecum; and (4) cone-shaped 
obstruction of the ascending colon upon 
barium enema. Differential diagnosis of 
volvulus of the cecum from volvulus of the 
sigmoid, adynamic ileus, and organic ob- 
struction of the transverse or left colon, is 
based on roentgenologic and clinical findings. 

L. T. Rosenthal. 

LIVER AND GALL BLADDER 

Begtrur, H. and Hansen, P. F. The re- 
action of the liver to small doses of vita- 
min K as a liver function test. (A diag- 
nostic aid in the differential diagnosis 
between obstructive and parenchymatous 
jaundice.) Acta Med. Scand., 132: 29 
(Nov.) 1948. 
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The formation of prothrombin by the admin- 
istration of vitamin K constitutes the basis 
for a method recommended as an aid in the 
differenctial diagnosis of jaundice. The 
method is only applicable when there is a 
reduced prothrombin concentration in tlie 
blood. 

After an initial determination of plasma 
prothrombin, 2 mg. of methyl naphtho- 
hydroquinonedisuccinate are administered by 
the oral route. Twenty-four hours later the 
protlirombin is again measured. The differ- 
ence between the two values, designated as 
vitamin K sensitivity, is expressed in per- 
centage; the normal prothrombin level repre- 
senting 100 per cent. Vitamin K sensitivity 
in excess of 30, confirmed a diagnosis of 
obstructive jaundice in 77 per cent of such 
cases, while a value of less than 30 was en- 
countered in 86 per cent of tire cases of 
parenchymatous jaundice. In the authors’ 
experience, the prothrombin sensitivity test 
has been more accurate as a diagnostic 
method than other tests of liver function. 

Charles A. Flood. 

ToPP, J. H., Lindert, M. C. F., and 
Murphy, F. D. Needle biopsy of the 
liver. Arch. Int. Med., 81: 832 Qune) 
1948. 

Topp and his colleagues have performed 361 
biopsies of the liver with the Vim-Silverman 
needle. There have been no fatalities in their 
series; four patients showed clinical evidence 
of hemorrhage; all responded to conservative 
therapy. In an analysis of the first 111 biop- 
sies, the authors considered 87.4 per cent 
successful. Among the successful biopsies, 86 
per cent were considered to be helpful in the 
diagnosis. Biopsy is recommended only when 
the liver is easily palpable. It should be 
avoided in the region of the gall bladder, in 
cases of ascites, and in abdominal distention 
due to ileus. 

Edgar Waybdrn. 

CoLCOCK, B. P. Carcinoma of the liver — 
primary and secondary. Surg. Clinics N. 
Am., 673 (June) 1948. 

Primary carcinoma of the liver is described 
as a rare disease which should be considered 
in a patient with an irregular, enlarged liver 
and no evidence of primary cancer elsewhere. 


The pathologic types arc the hepatoma aris- 
ing from the parenchymatous liver cells, and 
the cholangioma arising from the intra- 
hcpatic biliary duct cells. Clinically the 
disease may be present as the multiple 
nodular form, with nodules scattered 
throughout both lobes of the liver, or as a 
primary malignant tumor which is usually a 
single large mass with secondary smaller 
growths surrounding it. The association of 
the disease with liver flukes suggests that 
chronic irritation may be a factor in its 
etiology. Cirrhosis is associated with about 
80 per cent of hepatomas and 50 per cent of 
cholangiomas. The usual symptoms are loss 
of weight and strength, with anorexia and 
right upper quadrant or epigastric distress. 
There may be a palpable mass and secondary 
anemia. The only hope of treatment is re- 
section of the lesions where they are single. 

Secondary carcinoma of the liver may 
appear verj-^ similar to benign tumors 
(fibromas, cysts, scirrhous angiomas) at 
operation. The liver involvement in direct 
extension from the cancer of the stomach is 
often not as great as it appears and in many 
instances the invasion is really only an 
adhesion to Glisson’s capsule. Solitary 
metastases secondary to carcinoma of the 
rectum and colon should be removed in 
most cases. 

Frank G. Val Dez. 

Wilkinson, S. A. The value of duodenal 

drainage: its place in diagnosis. Surg. 

Clinics N. Am., 587 Qune) 1948. 

The indications for this procedure in diag- 
nosis are listed as; 1) gall bladder disease 
where the Graham-Cole Test is doubtful, 
2) suspicion of a common duct stone espe- 
cially where the gall bladder has previously 
been removed, 3) verification of the diagnosis 
of cholangitis, 4) obstructive jaundice, and 
5) suspected malignancy. The contraindi- 
cations are: 1) a diagnosis satisfacton y 
established by other procedures, 2) 
too weak to undergo the procedure, and ; 
case where surgery will be done regardless o 
the information obtained. _ . 

The method of duodenal drainage is 
scribed. The gross examination^ should 
include observation of color, clarity, ur 
bidity, amount of precipitate, and presence 
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of gross blood and bile in tlie specimen. The 
microscopic examination of the specimen 
should include looking for bilc-stained pus 
cells with an estimate of tlicir quantity, bilc- 
stained columnar epithelial cells, bile-stained 
bacteria, calcium bilirubinate crj’stals and 
cholestcrin crj'stals. Witl\ regard to interpre- 
tation of findings, it is stated tliat clumps of 
bile-stained pus cells and bacteria often 
appear in acute and clironic hepatitis; bile- 
stained columnar epithelial cells usually 
indicate disease or infection of the biliary 
tree; gross blood indicates malignancy; 
cholesterin crystals and calcium bilirubinate 
pigment indicate stones. 

One thousand cases are reviewed of which, 
531 were normal, 236 showed evidence of 
bUiary tract infection, 237 suggested com- 
mon duct stone and 6 suggested malignancy. 
Of the cases subsequently operated, this 
diagnostic procedure was found to be 94 per 
cent accurate. 

Frank G. Val Dez. 

SwiNTON, N. W. AND Becker, W. F. Tumors 
of the gallbladder. Surg. Clinics N. Am., 
669 Gune) 1948. 

Benign tumors of the gall bladder are very 
rare. They are occasionally discovered by 
X-ray. The authors advise cholecystectomy 
when they are found. 

Malignant tumors of the gall bladder are 
discussed with regard to incidence, relation 
to cholelithiasis, symptoms, histologic pic- 
ture, treatment and end results. A fair esti- 
mate of its incidence is five per cent of all 
malignancies. It is most common in the 
50-70-year age group and it is four times as 
frequent in females than in males. Four to 
five per cent of cholelithiasis cases are asso- 
ciated with malignancy of the gall bladder, 
and 76 to 87 per cent of the gall bladder 
malignancies have gall stones present. The 
authors believe that all cases of chole- 
lithiasis should have a cholecystectomy if 
there are no contraindications. There are no 
early symptoms of gah bladder malignancy, 
the first symptoms usually being those of 
cholelithiasis. Jaundice may be present and 
is persistent and progressive. A mass, 
weight-loss and acholic stools may be evi- 
dent. 

Histologically, malignancy of the gall 


bladder is divided into adenocarcinoma, 
alveolar carcinoma, and squamous cell car- 
cinoma. There is usually early invasion of the 
gall bladder wall witli extension to the lymph 
nodes and liver. The lesion may also extend 
downward into the common duct. The treat- 
ment is surgical, the procedure depending 
upon tlie extent of the lesion. The prognosis 
is poor, a S-year sundval being achieved in 
no more than 6 per cent of patients. 

Frank G. Val Dez, 

Wilkinson, S. A. The differential diagnosis 
of jaundice. Surg. Clinics N, Am., 575 
Qunc) 1948. 

The various types of jaundice are considered 
and methods for differentiating them are 
described. Retention jaundice is discussed as 
including hemolytic jaundice, and jaundice 
due to minor degrees of subnormal liver 
function. Regurgitation jaundice may be due 
to diseases in which the liver cells arc badly 
damaged and much of the sodium bili- 
rubinate leaks into the lymph spaces and 
central vein, or it may be secondary to extra- 
hepatic obstruction with secondary damage 
to the liver cells, or it may be due to a 
cholangitis where the bile escapes into the 
blood through the dilated bile capillaries. 

Various laboratory tests are recommended 
as aids in the differential diagnosis. The 
serum bilirubin is important; the direct re- 
action measuring the sodium bilirubinate and 
the total reaction measuring the sodium 
bilirubinate plus the bilirubin globin. There- 
fore in uncomplicated cases, the direct re- 
action will be low in retention jaundice and 
high in obstructive jaundice. The brom- 
sulfalein test will give high values in all cases 
except those of hemolytic and mild retention 
jaundice. Urobilinogen determinations are 
also important; these levels will be increased 
in the feces with hemolytic jaundice, m- 
creased in the urine with liver damage, and 
absent from both feces and urine in obstruc- 
tive jaundice. The serum colloid and elec- 
trolyte tests are described as being the most 
sensitive of the liver function tests and 
determination of serum cholesterol and 
cholesterol esters is sometimes of definite 
value. 

Frank G. Val Dez. 
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MARSHAtL, S. F, AND PiriLLIPS, E. S. The 
acute gallbladder, Surg. Clinics N. Am., 
633 (June) 1948. 

In the treatment of acute cholecystitis the 
authors classify as early surger>’, that done 
within the first 72 hours after the onset of 
symptoms; intermediate surgerj' being per- 
formed later than 72 hours but before tlic 
cessation of symptoms, and late surgery 
being done after a clinical remission of the 
attack. A scries of 74 patliologically-provcn 
cases of acute gall bladder disease is re- 
ported. Of these, 1 1 were operated within the 
first 72 hours and the remaining 63 from 4-7 
days after the onset of symptoms. There was 
one postoperative dcatl: giving a mortality 
rate of 1.3 per cent. 

The authors believe that early surgery is 
the treatment of choice because of the lesser 
inflammation in this period and because the 
serious complicating factors may be pre- 
vented. Since there is a high incidence of 
common duct stones in these cases, they 
should be sought for and removed when 
present. Choledochostomy may be indicated 
particularly in elderly patients or those who 
are in poor condition. It is suggested that 
early operation will reduce the mortalit}'’ in 
the older age group because it lessens the 
hazards of depleted reserves in cases of con- 
comitant diseases, 

Fjrank G. Val Dez. 

Kiefer, E. D. The diagnosis and treatment 
of portal cirrhosis of the liver. Surg. Clinics 
N. Am., 713 Qune) 1948. 

With regard to symptomatology of portal 
cirrhosis, it is stated that the early symptoms 
are nonspecific; symptoms of portal h 3 ^er- 
tension appear in the more advanced cases; 
and symptoms of hepatic insufficiency ap- 
pear in the far advanced cases. Physical 
examination may reveal an enlarged or a 
small and irregular liver. Compensation for 
portal obstruction may be evidenced by 
dilated abdominal veins, hemorrhoids, and 
spider angiomata. Ascites is often present in 
moderately advanced cases and dependent 
edema may appear with marked liver 
damage. Jaundice is usually not marked. 
Laboratory examination may reveal elevated 
serum bilirubin. Liver function tests may 
reveal hepatic insufficiency. A large percent- 


age of esophageal varices can be demon- 
strated by X-ray, Liver biopsy may be done 
but tlic complication of hemorrhage should 
be borne in mind. 

The most important points with regard to 
treatment in the early cases, are cessation of 
alcohol, adequate nourishment and bed rest. 
When hepatic insufficiencj' exists, a high- 
carbohydrate, high-protein, low-fat diet, and 
large doses of vitamins and lipotropic sub- 
stances are in order. Ascites may be treated 
surgically by the insertion of a button to 
maintain a sinus between the peritoneum 
and subcutaneous tissue. Medical measures 
such as salt restriction and mercurials may 
help. Lowered serum protein is treated rvith 
whole blood, plasma and serum albumin. 
Gastrointestinal hemorrhage should be 
treated witli complete rest, sedation, and 
transfusion. Some cases of bleeding eso- 
phageal varices have been controlled by the 
insertion and inflation of a latex bag. Injec- 
tion of the varices with sclerosing agents 
may be performed. Portal hj'pertension 
may be treated with anastomoses between 
the portal and systemic venous circulations 
but this is a hazardous procedure in portal 
cirrhosis. 

Frank G. Val Dez. 

Kinsell, L. A., Micjiaels, G. D., Barton, 
H. C., AND Weiss, H. A. Protein balance 
studies in patients with liver damage. 11 — 
The role of lipotropic agents. Ann. Int. 
Med. 29: 881 (Nov.) 1948. 

It is the object of this paper to evaluate the 
role of methionine or choline, alone or com- 
bined, in the treatment of acute and chronic 
liver disease. In an earlier paper, the authors 
concluded that patients with liver disease 
tend to show a negative nitrogen balance, or 
major qualitative disturbances in protein 
formation. It is assumed that improved pro- 
tein anabolism will be beneficial in the treat- 
ment of liver disease. Six patients with acute 
hepatitis were studied. However, on accoun 
of the rapidly dianging nature of the 
no definitive evaluation was possible, o 
conclusions could be drawn as to the bene- 
ficial effect of choline or methionine m acu e 
liver disease. In one patient with chronic 
active hepatitis, a catabolic effect was o 
tained. Five patients with chronic ac ve 
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liver disease, placed on a high \'itaniin, high 
protein intake, were studied as to tlic effect 
of choline and metliioninc on Uicir nitrogen 
balance. Choline diloride (9 gm. dail)’) pro- 
duced a profound anabolic effect in patients 
with a sufficient amount of salvageable liver 
tissue. This action may not take place on a 
lipotropic basis, as one of the patients studied 
failed to show any excess hepatic fat deposi- 
tion. No additional anabolic effect was 
obtained through administration of methi- 
onine (dl-methionine, 8 gms, daily). All 
nitrogen balance studies were designed to 
demonstrate tliis “non-cliolinc” effect of 
methionine. No definitive conclusions are 
drawn as to the value of yeast, alpha 
tocopherol, or parenteral liver extract. How- 
ever, the possible deleterious effect of liver 
extract is discussed. 

L. T. Rosenthal. 

Comport, M. W., Gray, H. K., and Wilson, 
J. M. The silent gallstone: A ten to twenty 
year follow-up study of 112 cases. Ann. 
Surg., 128: 931 (Nov.) 1948. 

This study is based on information obtained 
by follow-up letters sent to patients who are 
known to have had gallstones as an inci- 
dental finding at the time of abdominal 
surgery undergone 10 to 20 years before re- 
ceiving the letter of inquirj'. One hundred 
and twelve replies were received from 
patients whose laporotomies were not 
brought about because of abdominal cancer, 
peptic ulcer, colic, indigestion, or other 
symptoms which conceivably may have been 
due to the gallstones. 

Twenty-one patients reported colic as a 
subsequent development and more than half 
of these had had repeated attacks. Five had 
both colic and jaundice. Thirty additional 
patients in the group of 112 had “indiges- 
tion” (abdominal discomfort, intolerance to 
certain foods, heartburn, etc.) without colic. 
Therefore, less than half of the group had 
symptoms which may be attributable to the 
presence of gallstones during the one or two 
decades. Cholecystectomy had been per- 
formed in 24 of the 51 cases with symp- 
toms. Three of these died postoperatively. 
Twenty-eight of the 112 patients had died 
of miscellaneous causes unrelated to their 


calculi. Six had died of cancer, not one of 
which had cancer of tlie gallbladder. 

^\fflat should be the physician’s attitude 
toward the patient with a “silent” gallstone? 
From tliis e.xpcrience such a patient may be 
told “that he has about an even chance tliat 
symptoms will develop, tliat he has about 
one chance out of five that painful seizures 
will develop and a small cliance that jaundice 
will de%’clop witliin 10 to 20 years. . . . Chole- 
cystectomy may be advised but need not be 
urged, if the patient prefers to accept the 
cliance of e.xpcricncing painful seizures or the 
increased risk of surgical treatment in the 
event the complication of calculus disease of 
the biliary tract appears.” 

Lemuel C. McGee. 

PANCREAS 

Lium, R. and M addock, S. Etiology of acute 
pancreatitis. An experimental study. Sur- 
gery', 24: 593 (Oct.) 1948. 

The theory of retrograde bUe flow into the 
pancreatic ducts producing acute pan- 
creatitis is not tenable. Rather it would 
appear that this disease occurs when there 
is sudden obstruction of the outlets of the 
pancreas in an actively secreting gland. The 
obstruction may be due to mechanical 
factors, edema and spasm of the sphincter of 
Oddi, or from edema and hyperemia of the 
duodenal mucosa secondaiy to an irritant 
such as alcohol. The pancreatic juice 
ruptures the ducts and initiates the inflam- 
matory reaction. If the pressure and enzy- 
matic concentration are not great, the 
process may end at this stage with only a 
mild degree of pancreatitis. Should either 
factor persist, 4e process proceeds from 
mild inflammatory changes within the septa 
to dissolution of the entire lobule and inflam- 
matory replacement. The damage is com- 
mensurate with the volume and enzyme 
content of the extruded secretion. 

Experimental evidence supporting this 
theory was obtained by studies using cats. 
The pancreatic ducts were carefully tied and 
various stimulants were given. Twenty-four 
to forty-eight hours later, sections were 
taken from the tail of the pancreas. No fat 
necrosis occurred in the controls. Starved 
animals stimulated with pilocarpine, acetyl- 
dioline and eserine had minimal fat necrosis. 
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Sccrctin-stimulatcd animals, and those in 
which the ducts were tied after feeding, 
showed diffuse inflammation with scattered 
areas of marked damage. The most constant 
and c.xtensive changes were in tlic group 
stimulated by feeding. 

Marcel Patterson. 

Mousseau, L. P. and Kling, S. Pancreatic 
pscudocyst. Can. Med. Assoc. J., 59: 550 
(Dec.) 1948. 

The author states tliat only 53 new cases of 
pancreatic pseudocyst have been reported in 
the last decade. The cyst forms as a result of 
destruction of an intermediate portion of the 
pancreas and its ducts by inflammation, 
trauma or vascular disturbance, leaving a 
severed portion of pancreas unconnected 
with the digestive system. Treatment con- 
sists in complete removal of that distal 
portion of the pancreas forming the cyst. A 
pseudocyst was found in a 37-year old male 
who, 2 years previously, had had an acute 
pancreatitis with necrosis, both diagnoses 
having been confirmed by laparotomy and 
tissue biopsy. The symptoms consisted of 
episodes of epigastric pain, flatulence and 
vomiting. An almost complete excision was 
performed and the abdomen closed without 
drainage. The patient recovered completely. 
Although practically no pancreas remained, 
he has not manifested a diabetic tendency. 

Joseph B. Kirsner. 

Thomas, J. E. The functional innervation of 
the pancreas. Rev. Gastroenterol., 15; 813 
(Nov.) 1948. 

Stimulation of the vagus nerve appears to 
increase the external secretion of the pan- 
creas both in volume and in enzyme concen- 
tration, particularly the latter. Other effects 
include increases in the pancreatic blood 
supply and in the secretion already induced 
by secretin. Inhibitory fibers to the pancreas 
have also been demonstrated in the vagus. 
The splanchnic nerves have been shown to 
carry fibers similar in function to those found 
in the vagus. Cutting the extrinsic nerves to 
the pancreas has surprisingly little effect on 
its function; in the case of the vagus, the 
cephalic phase of secretion is lost, but the 
stimulating effect of meals on the enzyme 
output is still present though less than 


normal. In contrast, paralytic doses of 
atropine profoundly depress secretion of 
enzymes in response to all types of alimen- 
tary stimuli. This suggests that there is more 
to the innervation of the pancreas tlian is 
comprised in the vagus and splanchnic 
fibers, but this additional mechanism has not 
been established. 

C. WlLMER WiRTS, Jr. 
ANEMIAS 

I-L\ll, B. E. and Campbell, D. C. Vitamin 
Bi 2 therapy in pernicious anemia. I. Effect 
on hematopoietic system: Preliminary re- 
port. Proc. Staff Meet. Mayo Clinic, 23: 
584 (Dec.) 1948. 

A crystalline compound isolated from liver 
was shown by Shorb to be highly active in 
promoting growth of Lactobacillus lactis 
Domer; this compound has been designated 
as vitamin Bij. West demonstrated that 
small quantities of this new substance in- 
duced a marked hematopoietic reponse in 
cases of pernicious anemia in relapse. Vita- 
min Bi 2 was administered to 11 patients, 
eight of whom had never had previous anti- 
anemic tlierapy. Eight of the patients had 
initial red counts of less than two million red 
blood cells per ccm. Within 4-7 days after 
beginning therapy, reticulocyte responses of 
7.2 to 39.0 per cent were noted. Values for 
leukocytes and blood platelets returned to 
normal in all patients who had subnormal 
counts prior to the institution of therapy. It 
has been found that 1.0 microgram of vita- 
min Bi 2 has approximately the same hema- 
topoietic effect as 1 U.S.P. unit of liver 
extract. Sternal puncture aspirations re- 
vealed restoration to normoblastic marrow 
which was virtually complete in 48 hours 
in patients given relatively large doses 
of vitamin B 12 . 

Frank Neuwelt. 

Hall, B. E. and Campbell, D. C. Vitamin 
Bi 2 therapy in pernicious anemia. IL 
Effect on the general clinical and neuro- 
logic manifestations: Preliminary 
Proc. Staff Meet. Mayo Clinic, 23: 591 
(Dec.) 1948. 

All 1 1 patients, aside from the severe primary 
anemia, had the usual symptoms found asso- 
ciated with pernicious anemia: 6 had glos- 



^•‘Susl /ff^p 


”'’ « I'M 

generation Tu cotnhin '^’^ moder- 

*onis are sim'i *' fJiese as<:n • ^ ^^erapy 

'Wth «'ose foun?^^^ «3'4 

‘=^‘n«ct or ‘reaN 

'"e e'ossitis 

eomp!etereae„?®''5^ quickly4"“® ^e 
yaO’ingdeif^f." *^*'°"°^tiiei;n 
.t^e neuroZP^ ‘‘^P^°''emenT^ 

PeripheraJ neurV*^ ‘^°"d'£ions h !f*^‘^^°“nd 
cord d/'‘'^ ""d tho ^ «>e 

'’fation. In com- 

‘^'^eree of 4 ''°'"'''"ed dexrl °/ <S 

Pcoveraent in f. °'’®®’ent ,vaf " the 

appetite anH gain h, Ini. 

These patients^^"^' ^''=''tness'7jf^^’ 
from 1 to SnT studied f "oted 

'^■frmfn fr«o,ving .P""°ds of 

■“» therapy. ^ institution 


intrinsic factor p , • 

intest?neo7',r‘'=!’*'''4se«io?T''^ 

h3’perciiron]ic frhed°to^^^ 

^'^tvcdinn,,.- '"“"ocytic ar,„ .‘° Pi'oduce 

procedures J?"^/°^^°"’ingsimir*^' °h- 

ponstant as to T^ ^"^^ nncmk ^“''°^"ative 

macrocytic an^ •^°^‘^^^tive hir/“^°”ti to 

a.hsoiptfoj^ of fo™/^ he du!?’?*^‘^^'^°™fr 

'''^“ais plvl '^hicb in ^ frofry 

cytosis. the occuien'eT"' 

inacro- 

T. Rosenj^j. 


J. D V 

■DENA7s,jE:.m 4 Robertson p t 
“itestine. Chn ^°"oiving 4’ 

observations ? and exn! 

1948. '“• Sm-geiy, 24; s?o"7®"fr] 

■'^’amia foliondn (Wov.) 

the intestine f^^fr^atomy an j 

oonnochromic mosfcom ^“®^tion 
frequency “°'’®ocytic '^°.^™onIy as 

“acrocyti- ? ted in ^ i^ection. Tiyn 

resect^oT'^r 

dition °f the fnt I. tohonr/np. 

^“.t f dministratP^tiond to i^on „ J:?’® ^on- 
‘^^'ty) ,vas foil °° °f foJic ? •^^'tication 
f'tevent^i^fdhyreSVc^f (25 n^^' 

S5.tt?fesr»S,c“t' 

ahyiia or S y°”’t’fred eS the smaP 

Er V 

Ween an "ertr- that ; ther- 

®t^®mate the 


I.,„S0.v. 4.. p 

(4v.) jp^g- '^°'^^nm^MeTj°^^l^^dins 
^ statistical ■^■' “^fr” ^03f 

whereas, in ^.""ortaiity of J ®^ted by 
^'et, there y-as ^ the m/ ‘^aot, 

Patients treaterf !”°rtajjty nf^^"^t’acht 
while of the 82 n^^'^'^tly, J2 Ve^c ^^6 

"P°" after 'vho died 

t’even pat,-gn, m tempo" a orat 

"“'Wt bWdts ^'"’ bad f°‘°”J-. 

oeen no 


^AVtSON, ilj ^SlCff 

« 4tf «bw°d”r’'”W"'»oe 

F^4'f:'rS2S?j?*S5 

ampia. 



198 


ABSTRACTS OP CURRENT LITERATURE 


Vol 13, No. 2 


sized. No recurrent ulcerations were ob- 
served subsequent to vagotomy. Postoper- 
ative complications, (e.g. chest pain 
following the transthoracic approach, and 
diarrhea) were of short duration. However, 
epigastric fullness and foul regurgitation 
proved annoj'ing in some instances. The 
“dumping” as well as the “h 3 ’poglycemic” 
syndromes occur following associated anas- 
tomosis. The differential diagnosis between 
the dumping and hjpoglycemic sjmdromes 
is based on the fact that tliey occur at differ- 
ent interv'als following meals. 

Patients witli vagotomy, alone or com- 
bined with gastroenterostomj', received un- 
restricted diet. Sk smootli feedings are pre- 
scribed to patients wiUi associated subtotal 
resection; this schedule may subsequently be 
liberalized. Fullness, nausea, vomiting, and 
regurgitation as after-effects of simple 
vagotomy were treated with urccholine 
(Merck). In two instances in which ure- 
choline was unavailable, gastric retention 
made reoperation necessary. The dumping 
syndrome is treated by elimination of bulky 
food which leaves the stomach rapidly, and 
causes dilatation of the jejunum. H 3 ^o- 
glycemia is prevented through a routine of 
frequent feedings, thus supplying carbohy- 
drates when needed. Fruit juices are given 
for the immediate relief of S3'’mptoms. 

L. T. Rosenthal. 

Weiss, J. Treatment of gastric and duodenal 
ulcers with anion exchange resins. Rev. 
Gastroenterol., 15: 826 (Nov.) 1948. 
Forty-four patients, with duodenal and 
gastric ulcers proven by X-ray, were treated 
with an anion exchange resin. Forty patients 
had symptomatic relief in 1-8 days, whereas 
3 with gastric ulcers and 1 witli malignancy 
had no response. The average time of X-ray 
regression of the ulcer crater, in the 39 
successful cases, was 10 to 14 days. The resin 
had no apparent effect on the bowels; it 
produced neither diarrhea nor constipation. 

C. WiLMER WiRTS, Jr. 

Cash, S. L. abd Marshall, F. A. Chronic 
benign gastric ulcer on the greater curva- 
ture. Rev. Gastroenterol., 15: 821 (Nov.) 
1948. 

Two cases demonstrating benign chronic 


ulceration on the greater curvature of the 
stomach arc reported; only one came to 
surgcr 3 ’. Tlic autliors quote Blum, who, on 
the basis of histological section and limita- 
tion to exactly the greater curvature line, 
found onl 3 ' sixteen proven cases of benign 
ulcer reported. 

C. WiLMER WiRTS, Jr. 

Shay, H., Gruenstein, M., Siplet, H., and 
Komarov, S. A. Protection of gastric 
mucosa of the rat against ulceration by 
prefeeding witli protein hydrolysates. 
Proc. Soc. Exp. Biol. Med., 69: 369 (Nov.) 
1948. 

Experiments were done to anal 3 'ze the cause 
of beneficial effects, which Co Tui and others 
report to result from addition of protein hy- 
drol 3 'satcs to the diet of patients w'th ulcers. 
The method of assay involved the use of the 
Shay rat. An adequate diet, with protein 
hydrol 3 'satcs added in amounts equivalent 
to 25 per cent of additional protein, produced 
a marked increase, in rats, in the resistance 
of the gastric rumen to peptic ulceration 
without concurrent changes in volume, acid- 
ity, or peptic power of the gastric contents. 

H. Necheles. 

SURGERY 

Clagett, 0. T. AND Waugh, J. M. Indica- 
tions for and advantages of Schoemaker- 
Billroth I gastric resection. Arch. Surg., 
56: 758 Qune) 1948. 

In the past 5 years, tlie Schoemaker-Billroth 
I type of gastric resection was done in 183 
cases. Many of these operations were per- 
formed for lesions of the stomach which did 
not involve the duodenum. Patients who 
have undergone this type of operation have 
less trouble with digestion, intestinal motility 
and nutrition than do patients who have 
undergone any other t 3 'pe of gastric re- 
section. With the Polya type of resection, 
patients are more likely to have digestive 
disturbances, such as the “dumping syn- 
drome.” Other advantages of the Billroth I 
type of resection are as follows; 1) It 
quickest and easiest type of partial gastnc 
resection that can be performed. 2) It avoids 
the additional steps of duodenal closure and 
disturbance of the colon and m^ocolon 
necessary in the more commonly performe 
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gastric resections. 3) It accomplishes tire 
objectives of gastric resection with a mini- 
mum of surgical trauma and handling of 
tissue. 4) It is a safe operation when used 
according to tlie indications mentioned. 5) It 
is a phj'siologic operation because it restores 
normal gastroduodenal continuity. The chief 
contraindications to Uic use of the Billroth I 
resection for lesions requiring gastric re- 
section involve the duodenum. Fixation, 
shortening, narrowing or induration of the 
duodenum will prevent the establishment of 
a safe and satisfactory' anastomosis. In most 
other circumstances, this ty’pe of operation 
provides a means of gastric resection that 
offers many advantages over the more 
commonly performed types of gastric re- 
section. 

Albert Cornell. 

Keemen, a. J. a combined abdominotho- 
racic incision particularly adapted for use 
■ in total gastrectomy and esophagogas- 
trectomy. Surgery, 24: 60S (Oct.) 1948. 

A surgical approach, especially useful for 
high gastric lesions with involvement of the 
lower esophagus, is described. It was also 
used successfully in one case of paraesopha- 
geal hernia. With the patient in a supine 
position and the left side elevated to ten 
degrees, a skin incision is made from the 
lateral edge of the right rectus muscle 
slightly above the umbilicus and extended 
horizontally and upward to the left costal 
margin where the eighth costal cartilage 
crosses the seventh interspace. The abdomi- 
nal portion of the incision is then carried 
through into the peritoneal cavity allowing 
exploration. If decision is made for resection, 
the operating table is rotated, elevating the 
left side of the patient to about twenty-five 
degrees. The eighth costal cartilage is re- 
moved and the excision extended into the 
pleural cavity. The left phrenic nerve is 
crushed and the diaphragm is incised. The 
extent of the diaphragmatic incision depends 
upon the amount of esophagus to be resected. 

The advantage of the incision is that the 
added exposure aUows for more careful dis- 
section, preparation, and anastomosis with 
less likelihood of leakage and infection. The 
disadvantages are that, without the lateral 
rotation of the patient, the heart will inter- 


fere with c.xposurc, and the dissection of the 
esophagus is limited to below the hilus of the 
lung and the inferior pulmonary vein. 

The tcclinique for closure is given. Ten 
patients are described in which the incision 
was used. There were no complications at- 
tributable to tire incision. 

Marcel Patterson. 

Black, B. M. Combined abdomino-endorec- 
tal resection. A surgical procedure pre- 
sers'ing continuity of the bowel, for the 
management of certain types of carcinoma 
of the midrectum and upper part of the 
rectum. Proc. Staff Meet. Mayo Clinic, 
23: 545 (Nov.) 1948. 

A brief resume of various operations to pre- 
serve the anal sphincter is given, pointing 
out that most such operative procedures 
have been ratlier unsatisfactory. Babcock re- 
introduced the principle of the preservation 
of the sphincter in this country in 1932 and 
further work on this problem stems from his 
efforts. The author’s combined abdomino- 
endorectal resection results in a more satis- 
factory type of sphincter control. He em- 
phasizes that an intact anal canal must be 
present in order to have normal control. 
Therefore, m the present operation, the 
rectum is divided 2-3 cm. above the dentate 
margin. The precise technique for resecting 
the involved segment of bowel is explained; 
it includes constructing a new pelvic floor 
whenever possible. The endorectal phase of 
the operation is carried out with the patient 
in a lithotomy position. The bowel is pulled 
through the dilated rectum, by means of a 
hemostat, to a point beyond the lesion at 
which the normal bowel is anchored to the 
perineal skin. The diseased portion of bowel 
is then severed. The protruding sigmoid is 
opened after several days. After several 
weeks, the redundant sigmoid is amputated 
above the level of the sphincter but below 
the union of sigmoid and anal canal, which 
union is quite firm by this time. Seven such 
operations have been performed without 
mortality and with exceffent results in 4; in 
2 others, the unsatisfactory degree of con- 
tinence may be due to lack of confidence 
rather than poor sphincter tone and control. 

Frank Netjwelx. 
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Spak, I. “Palliative gastrectomy” in eases of 
duodenal ulcer. Acta Chir. Scand., 97: 91 
(Nov. ) 1948. 

In 41% of tlie author’s series (98 cases), a 
palliative gastrectomy was performed, i.c. 
a partial gastrectomy with or without re- 
moval of the pylorus and without resection 
of the duodenal ulcer. This operation was 
done in tliosc eases in which the ulcer so dis- 
torted the duodenum or was so located, that 
adequate closure was difficult or impossible 
and the danger of injury to the common duct 
was great. The autlior believes the pylorus 
can be left in silii and is not a factor in tlie 
production of stomal ulcer or in the healing 
of the duodenal ulcer. He cites a collected 
series of 2,000 cases of duodenal ulcer in 
which palliative resections were done in 
1,415, with a postoperative stomal ulcer 
incidence varying from 1. 8-5.5 per cent. 
Also reported are 98 cases in which a pre- 
pyloric auschaltung with retrocolic Billroth 
II gastroenterostomy was done. There were 
2 deaths (2%). Of the 83 cases with adequate 
follow-ups, averaging 4.4 years, 91.6 per cent 
of the results were satisfactory; 17 per cent 
had free acid. There were no marginal ulcers. 

David A. Dreiling. 

PATHOLOGY 

Popper, H. and Franklin, M. Viral versus 
toxic hepatic necrosis. Arch. Path., 46: 
338 (Oct.) 1948. 

A group of 154 cases of viral and toxic hepa- 
titis are presented with careful analysis of 
the macroscopic and microscopic differences 
between these two forms of liver disease. 
The viral form, which spreads irregularly 
throughout the liver, results in the sudden 
death of cells and is associated with a mesen- 
chymal reaction of mononuclear phagocy- 
tizing cells. In the toxic form, zonal arrange- 
ment is more prominent, the death of cells 
more gradual, and the inflammatory reaction 
is milder and polymorphonuclear in type. 
The liver is larger in the toxic form and renal 
damage more prominent The clinical mani- 
festations of the two forms are interpreted 
in the light of speed and mechanism of de- 
velopment of the liver injury. 

David A. Dreiling. 

Gtnss, L. W. and Stewart, F. W. Histo- 


logical basis for anacidity in gastric dis- 
ease. Arch. Surg., 57: 618 (Nov.) 1948. 
This study was based on 32 stomachs re- 
sected for duodenal ulcer, 19 stomachs with 
prepyloric ulcers, 20 stomachs resected for 
peptic ulcer of the body of the stomach, 92 
gastric specimens resected for carcinoma 
arising in the pyloric gland area and 113 
stomachs with carcinoma involving the 
fundus gland area. Considerable variation 
in the appearance of the parietal cells was 
observed. The number of normal-appearing 
parietal cells in the mucosa of the gastric 
fundus is directly dependent on the degree of 
chronic atrophic gastritis present. Increases 
in the intensity of the gastritis result in a 
proportionate decrease in the number of 
parietal cells. The production of free hydro- 
chloric acid and the figure obtained for free 
hydrochloric acid on gastric analysis are 
directly proportional to the number of nor- 
mal-appearing parietal cells present in the 
fundus mucosa. The degenerative changes 
of chronic atrophic gastritis are the basic 
cause of hjTDoacidity and anacidity in gastric 
disease. It is unnecessary to postulate the 
influence of a gastric secretion inhibitory 
factor to explain the hypoacidity and ana- 
cidity associated with gastric carcinoma. 
The variations in secretion of the hydro- 
chloric acid correspond to proportionate 
variations in the number of normal-appear- 
ing parietal cells present in the fundus mu- 
cosa. The high figures for free hydrochloric 
acid obtained in cases of duodenal and pre- 
pyloric peptic ulcer are due to the relative 
freedom of the fundus from gastritic changes. 
The figures for free hydrochloric acid, ob- 
tained by gastric analysis properly done, 
may be considered a valuable index to the 
degree of degenerative gastritic change 
present in the fundus of the stomach. 

Albert Cornell. 

Moore, C. E., State, D., Hebbel, R., and 
Treloar, a. E. Carcinoma of the stom- 
ach. The validity of basing prognosis upon 
Borrmann typing or the presence o 
metastases. Surg. Gyn. Obs., 87: 

(Nov.) 1948. . 

An analysis of the prognosis of carcinoma o 
the stomach based upon Borrmann typing 
or the presence of metastases is presente . 
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It is icit, by the authors, that Ore presence or 
absence of demonstrable metastases in re- 
gional nodes, in patients subject to gastric 
resection, has a greater prognostic value than 
the Borrmann tj'pe of tumor. However, the 
Borrmaim type provides a proportionately 
large number of patients free of metastases 
in the cases of limited tumors, while the in- 
filtrating tumors are more likely to metasta- 
size. 

Tire authors conclude that metastases 
cannot be accurately determined preopera- 
tively and that patients should not be denied 
operation because of the ti'pe tumor deter- 
mined. 

Francis D. Muerhv. 

PHYSIOLOGY; SECRETION 

StPRET, H. Komarov, S. A., and Shav, H. 
The estimation of mucin in gastric juice. 
J. Biol. Chem., 176: 545 (Nov.) 1948. 

The authors have found that a modification 
of Tollens’ naphthoresorcinol reaction for 
glucuronic acid, with the use of a photoelec- 
tric colorimeter, was a reliable method of 
estimating the concentration of mucin in 
gastric juice. The work was based on 2,800 
determinations over a period of two years; 
gastric juices were obtained from dogs with 
a gastric fistula. 

Preliminary experiments indicated that 
true recoveries of glucuronic acid could be 
expected if the solutions were boiled for four 
hours and there was some preliminary 
hydrolysis preceding the coupling with naph- 
thoresorcinol. Later experiments indicated 
that separate hydrolysis was not reliable be- 
cause of deterioration of the standards and 
that the best procedure was the 30, 60, and 
240-minute, simultaneous procedure. In 
experiments with protein precipitates, it was 
concluded that the glucuronic acid of gastric 
juice was derived almost exclusively from its 
protein constituents. Observations on mucin 
content of gastric secretions under different 
conditions of stimulation were discussed 
briefly with the conclusions that the lowest 
concentrations were found following hista- 
mine, the highest in the alkaline mucus of a 
fasting stomach, and intermediate values 
after sham feeding. 

Francis D. Murphy. 


MmsKV, I. A., Block, S., Osher, S., Broh- 
Kahn, R. H. Uropepsin excretion by 
man. 1. The source, properties and assay 
of uropepsin. J. Clin. Invest., 27: 818 
(Nov.) 1948. 

The presence in the urine of an enzyme, uro- 
pepsin, with proteolytic activity at strongly 
acid reactions, has previously been demon- 
strated but methods of its study have often 
been inaccurate, and processing the urine 
has been a long and laborious task. By using 
a method, in which urine requires only ten 
minutes’ incubation, and which yields ac- 
curate results, experimentation by these 
authors has been greatly facilitated. It is 
proposed that the study of uropepsin ac- 
tivity in the urine may obviate the incon- 
venient and time-consuming methods of 
gastric analysis now in general use. 

It has already been shown that uropepsin 
is not found in the urine of gastrectomized 
dogs or cats, or patients with the achylia 
gastrica of pernicious anemia, and it may 
therefore be concluded that uropepsin un- 
doubtedly originates as the result of the 
peptic activity of the gastric mucosa. The 
peptic glands of the stomach secrete a pro- 
enzyme, pepsinogen, which undergoes auto- 
catalytic conversion to active pepsin in the 
presence of the hydrochloric acid in the 
lumen of the stomach. It is felt that uropep- 
sin is derived from the direct secretion of 
pepsinogen into the blood stream by the 
secreting glands themselves, and not from 
the reabsorption of pepsin from the lumen of 
the stomach. Gastric secretory activity is 
essential for the formation of uropepsin. The 
proteolytic activity of the urine at acid reac- 
tions can probably be ascribed primarily to 
the activity of uropepsin. 

Sam Overstreet. 

Broh-Kahn, R. H,, Podore, C. J. and 
Mirsky, I. A. Uropepsin excretion by 
man. 11. Uropepsin excretion by healthy 
men. J. Clin, Invest., 27; 825 (Nov.) 1948. 
Twenty-seven apparently healthy men were 
used for the further investigation of the 
nature and activity of uropepsin, and to 
define the factors regulating its excretion. It 
is learned that uropepsin is excreted at a 
fairly constant rate by the healthy adult 
male. While the ingestion of food influences 
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the secretion of gastric juice, it seems to play- 
no significant role in the regulation of uro- 
pepsin excretion. Healthy men excrete ap- 
preciable quantities of uropepsin at a fairly 
constant rate throughout the clay, and from 
day to day. The rate is not markedly affected 
by volume, specific gravity or acidity of the 
urine, or b}’- wakefulness, sleeping or ordinaiy' 
exercise of the subject. The rate of uropepsin 
excretion is characteristic of the individual. 
Its excretion seems to be a function of the 
endocrine rather than the c.xocrinc activity 
of the peptic glands of the stomach. 

Saw Overstreet. 

PODORE, C. J., Broh-Kaiix, R. H., an*d 
Mirsky, I. A. Uropepsin e.xcretion by 
man. III. Uropepsin c.vcretion by patients 
with peptic ulcer and other lesions of the 
stomach. J. Clin. Invest., 27: S34 (Nov.) 
1948. 

Uropepsin assays were performed on 695 
night specimens of urine from 30 patients 
with benign gastric or duodenal ulcers, and 
it was revealed that the mean excretion was 
approximately twice that obtained in normal 
healthy men. A total of 72 assays were per- 
formed on 9 patients with pernicious anemia 
and in no case was uropepsin detected. 
These results confirm the conclusions pre- 
viously formed by other workers. In a total 
of 247 assays from 14 subjects, who presented 
gastric complaints but no demonstrable 
peptic ulcer or other organic lesion, the uro- 
pepsin excretion rates were definitely lower 
than in those having peptic ulcer. From these 
observations, it may be expected that uro- 
pepsin assays may become a useful adjunct 
in the diagnosis of peptic ulcer. It is believed 
that there is no causal relationship between 
gastric hyperacidity and uropepsin excretion. 

Sam Overstreet 

PHYSIOLOGY: MOTILITY 

Keefer, G. P. Small intestinal motility in 
acute dysentery. Am. J. Roent. Rad. 
Therapy, 60: 587 (Nov.) 1948. 

A study of patients with acute dysentery 
revealed unexpected findings in the small 
intestine. From a clinical viewpoint, one 
might expect, with tlie frequent bowel move- 
ments in dysentery, that transit time or 
motility in the small intestine would be 


unusually rapid and therefore the barium 
meal would rush through the small and large 
bowel to be evacuated in a very short period 
of time. One might also o.xpcct to find the 
tone of the intestine increased. A tendency 
to hypcrtonicity was observed. The motility 
in the majority of the instances was defi- 
nitely dela^'cd almost to the point of actual 
stasis despite the presence of frequent stools 
during the period of e,xamination. It was 
interesting to observe that the barium 
column moved normally through the jeju- 
num but then puddled in the pehde loops of 
ileum. In view of this delay in distal pro- 
gression of the meal, one might expect to 
find a definitely hypotonic or “lazy” bowel 
but, as compared with a group of normals, 
the ileal loops appeared shortened and essen- 
tially normal in caliber. The e.xplanation for 
the delayed motility is lacking. 

Franz J. Lust 


METABOLISM AND NUTRITION 

Young, N. F,, Abels, J. C., and Hom- 
BURGER, F. Studies on carbohydrate me- 
tabolism in patients with gastric cancer. 
Defective hepatic glycogenesis; effects of 
adreno-cortical extract. J. Clin. Invest., 
27: 760 (Nov.) 1948. 

Of tlie several metabolic dysfunctions known 
to be present in patients with gastric cancer, 
that pertaining to carbohydrate foods was 
studied here. It was found that glucose, ad- 
ministered by stomach tube to patients with 
gastric cancer, is not transformed into 
hepatic glycogen, and that this defective 
glycogenesis can be corrected by the ad- 
ministration of adrenal cortical extract. This 
disturbance of carbohj’-drate metabolism 
differs from that found in adrenalectomized 
animals. Insulin has no effect on the dis- 
turbed glycogen metabolism from adminis- 
tered dextrose. The abnormality is independ- 
ent of the existence of tumor metastases m 
the liver or elsewhere and there is no 
relationship between the size of the tumo 
mass and the severity of the 
The prompt amelioration of this defec , y 
the simultaneous preoperative admmis ra 
tion of glucose and adrenal cortica ^ ’ 
would seem to indicate the use o 
measures to prepare patients or m 
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abdominal operations, especially for surgery 
in gastric cancer. 

Sam Overstreet 

ScHLOSs, E. M. Physicochemical changes in 
intestinal obstruction. Med. Clinics N. 
Am., 1717 (Nov.) 1948. 

The basic conditions accounting for the 
physicochemical changes in intestinal ob- 
struction are explained, and treatment is 
suggested. Distension proximal to the side of 
obstruction, and loss of electrolytes are the 
operaring factors. Distension stimulates 
glandular secretion, thus precluding the 
interchange of fluids and electrolytes, in 
addition to causing emesis. Gastric, duo- 
denal, pancreatic, or hepatic secretion may 
be lost, depending on the level of obstruction. 
Relief of distension is frequently accom- 
plished by intubation, which in turn leads to 
loss of fluid and electrolytes. Pyloric ob- 
struction results in dedilorinarion and 
dehydration. The chain of events leading to 
dehydration begins with loss of chlorides, 
stimulating compensatory rise in carbon 
dioxide and bicarbonate. Further increase 
of carbon dioxide and bicarbonate leads to 
alkalosis, bringing the compensatory kidney 
mechatusm of sodium excretion into play. 
Thus, fixed base is lost, which cannot be 
compensated. Loss of electrolytes results in 
dehydration and reduction of blood plasma 
volume. Reduced filtration pressure of the 
kidneys accounts for impaired function and 
increase of blood nonprotein nitrogen. Ad- 
ministration of saline solution will correct 
alkalosis. Sometimes, however, the chlorides 
are unable to displace enough bicarbonate, 
and intravenous administration of ammo- 
nium chloride is indicated. Should the loss of 
pancreatic and intestinal secretions exceed 
the loss of gastric juice, acidosis may de- 
velop; resulting dehydration is corrected by 
administration of saline solution. Ketosis, 
the result of starvation, may be associated 
with alkalosis as well as with acidosis, and 
requires administration of glucose. 

L. T. Rosenthal 

Sellers, E. A. Dietary factors and hepatic 
injury. Can. Med. Assoc. J., 59: 403 
(Nov.) 1948. 

Cirrhosis can be produced consistently by 
prolonged feeding of diets low in choline 


and its precursors. The author believes there 
is acceptable evidence for regarding dietary 
cirrhosis as a choline-deficiency disease. 
Massive lobar necrosis has been produced 
by feeding, to rats, diets low in the sulphur- 
containing amino acids. This is not a con- 
sistent finding, and the relationship of methi- 
onine and cystine to the disease is not clear. 
At present their lack must be regarded as a 
contributorj' rather than a causal factor. A 
remarkable degree of repair may take place 
in experimental cirrhosis produced by carbon 
tetrachloride. Choline or its precursors are 
considered necessary in the repair process. 
There is no evidence that combinations of 
the lipotropic factors, or increased total 
intake of these substances, cause a greater 
degree of recovery than the presence of an 
adequate amount of a single lipotropic 
factor in an otherwise adequate diet. 

Joseph B. Kirsnee. 

PHARMACOLOGY 

Loewe, S. Studies on the laxative activity of 
triphenylmethane derivatives. J. Pharma- 
col. Exp. Therap., 94; 288 (Nov.) 1948. 
From a study of the laxative action of 46 
isomers and homologs of phenolphthalein 
in monkeys, it was shown that the laxative 
action is not caused by irritation by a phe- 
nolic group. The variations in activity with 
various substitutions in the benzene nuclei 
and blocking of hydroxyl groups, led to some 
tentative rules which are based on spatial 
arrangement and intramolecular kinetics. 
The maximal potency, 1.63 times of phenol- 
phthalein, was found in the racemic trihydric 
pyrogallolbenzenephthalein, which suggests 
a still higher potency in an optical isomer. 
Enlargement of the benzene part of the 
skeleton by substitution decreased the 
potency. A decrease was observed generally 
by replacement of the phthalide by phthali- 
mide, N-methylphthalimide or anthrone, an 
increase by replacement with isatin, N- 
acetylisatin or naphthalide. Phenolnaph- 
thalein had 5 and the isatins 17 times the 
potency of phenolphthalein. 

Arthur E. Meyer. 

MISCELLANEOUS 

Hereort, R. a. and Standard, S. Oral 
streptomycin in surgery of the large bowel. 
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The production of secondary hypopro- 
thrombincmia. Ann. Surg., 128: 987 
(Nov.) 1948. 

The influence of streptomycin, given orally, 
on stool bacterial counts and on blood pro- 
thrombin time was tested on 4 normal 
subjects. Eadi subject received 1 gm. of 
streptomycin in a glass of water 3 times 
daily for 14 days. There was no modifiaition 
made in the diet. The prothrombin time and 
stool bacterial count were determined 24 
hours after beginning tlie streptomycin by 
moutli and at 48- to 72-hour intervals there- 
after for 14 days. In all subjects the maxi- 


mum reduction in stool bacterial count was 
achieved within 48 hours of the institution of 
the antibiotic drug. The whole plasma pro- 
thrombin time was increased an average of 
but4 seconds (e.g., 17 seconds to 21 seconds). 
Tlie 12.5 per cent diluted plasma prothrom- 
bin time was increased an average of 19 
seconds. It is recommended that synthetic 
Vitamin K be given surgical patients re- 
ceiving oral streptomycin before and after 
operation to prevent the appearance of 
hypoprothrombinemia. 

Lemuel C. McGee. 
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ELECTROPHORETIC STUDIES OF THE SERUM PROTEINS IN 

PORTAL CIRRHOSIS* 

WlLLmi E. RICKETTS, KENNETH STERLING, M.D., JOSEPH B. KIRSNER,M.D. 
AND WALTER L. PiVLMER, M.D. 

From the Fraiih Billings Medical Clinic Department of Medicine, The University of Chicago 

The electrophoretic patterns of the serum proteins in portal cirrhosis and 
other hepatic diseases have been described by numerous authors*"’”. The 
present study of 14 proven cases of portal cirrhosis was undertaken to investi- 
gate the relationship between the electrophoretic pattern and the clinical 
findings. A subsequent report wiU consider the alterations of the electrophoretic 
pattern during the course of medical management of portal cirrhosis". 


METHODS 

Electrophoretic runs were performed with the standard apparatus and 
technique described by Longsworth’”. Sodium diethylbarbiturate (veronal) 
buffer of pH 8.6 and ionic strength 0.1 was used. After dialysis against the 
buffer, the serum was diluted with buffer solution to four times its original 
volume prior to dialysis. Electrophoresis was carried out at approximately 1.5° 
C. for 120 minutes at a potential gradient of 7.7 volts per centimeter. 

All photographs were taken by the schlieren scanning method. In the estima- 
tion of the fractions as per cent of the serum proteins both ascending and de- 
scending patterns were used, tlie areas being divided by ordinates from the 
nadirs between peaks to the base lines. The quantities of the fractions in grams 
per cent represent the products’” of the percentages and the total proteins from 
the conventional Kjeldahl method, neglecting recent theoretically valid re- 
finements""’”. 

Serum bilirubin", total proteins by the Kjeldahl method, albumin and 
globulin by a modification of the Howe method, alkaline phosphatase in 
Bodansky units’”, bromsulfalein retention’”, thymol turbidity (buffer pH 7.55), 
and cephalin-cholesterol flocculation”” tests were done simultaneously with 
electrophoretic analyses. 


CASE MATERIAL 


The fasting sera of ten volunteer medical students and physicians were 
studied as normal controls. All control subjects had findings within the normal 

investigation has been made -svith the assistance of a grant from the Committee on Them- 
peutic Research, Council on Pharmacy and Chemistry, of the American Medical Association. 
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range in the hepatic function tests listed above, and in addition normal pro- 
thrombin time, cholesterol and esters, hippuric acid excretion and 24-hour 
urinary and fecal urobilinogen. 

The 14 patients witli portal cirrhosis were selected from larger clinical 
material, the series being limited to proven cases. Histologic confirmation of 
the diagnosis was obtained by laporotomy biopsy or needle ( Vim-Silverman)bi- 
opsy in 12 of the 14 patients. In one clinically typical case (P. F.) the cirrhotic 
liver was visualized by pcriotoneoscopy and subsequently during an umbili- 
cal heriorrhaphy, but tissue for biopsy was not obtained. In one case (A. S.) 
the diagnosis was based upon the clinical features of jaundice, hepato- and 
spenomegaly, spider angiomata, edema and ascites. 

TABLE I 
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Ten of the 14 cases were chronic alcoholics; in four (R. D., A. S., I. 2 nd 
M. D.), no history of alcoholism could be elicited. 

The electrophoretic analyses and liver function tests were performed before 
or very early in the course of medical management. Although a few patients 
had received some form of therapy elsewhere prior to study, none had sys 
tematically followed an adequate dietary regime for any appreciable perio . 
Consequently, the data are regarded as representing the findings in untrea e 

portal cirrhosis. . , 

The cases were divided into two groups: seven with ascites and seven wi 
out clinical evidence of ascites. In the latter group three patients man es e ^ 
no clinical symptoms of hepatic disease and the diagnosis was made by c ance. 
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in one instance (M. M.) hepatic cirrhosis was an incidental laporotomy finding, 
and in the other two (J. C. and D. B) it was established by needle biopsy of the 
liver done because of the finding of an enlarged liver on physical examination. 
These three patients were regarded as having “latent” portal cirrhosis, his- 
tologically verified. 


POniAL CinUUDSIS without ascites 



i:0BiAL SE-EIJU D.B. - l.'oarly norcal pattern. I.B. - Markedly abnoraal pattera. 

Ilomal aerun bilirubin. Elcratcd senn bilirubin, 

llo clinical ayaptens. 

• Harked ribroata and Tatty 
infiltration hiotolocically. 


PORTAL CltUBPSIS WITH ASCITES 



A.S. - Markedly abnormal pattern 
Elevated serum bilirubin. 


jLaAa ..aLL 

Aescs^V 1 fi OtO, A 


U.S. - Extremely abnormal pat- 
tern . Oama-globulin exceeds 
olbu:^. 

Elevated serum bilirubin. 



J.B. - Extremely abnohaal pat- 
tern. Unusual beta-globulin 
peaks* Gaaraa-globulin CTCe^ciS 
albujiiin# , 

Elevated serun Mllrubin,- 


Figure 1. The albumin peaks are indicated by “A”, and the globulins bj' their respective Greek 
letter prefixes. The unlabelled peaks arc the stationary anomalous boundaries due to gradients oi 
buffer salt. 


RESULTS 

The electrophoretic and chemical data on the serum proteins of the ten 
normal volunteers are listed in Table I. The findings are comparable with those 
of other workers^” • 

As shown in Table II, all cases of portal cirrhosis with ascites presente 
markedly abnormal electrophoretic patterns. In both per cent compositions 
and absolute amounts there were striking diminutions of the albumin fractions 
and elevations of the gamma-globulin fractions to double or even triple e 
normal values, so that in four of the seven cases with ascites the garnma 
globulin actually exceeded the albumin. A less frequent abnormal g 
was elevation of the beta-globulin; in J. K. and J. B. the beta-globu in was 
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almost as high as the gamma-globulin, in the latter case exhibiting bizarre 
double peaks (sec Figure 1). 

The three patients without clinic.al symptoms of liver disease (“latent” 
cirrhosis), J. C., M, M., and D. B., had scrum protein compositions quite 
close to the normal range (Table III). 

The otlicr four patients without ascites but with clinically evident portal 
cirrhosis manifested alterations of the scrum protein composition similar in 
character to those in the group witli ascites, but varying from moderately 
abnormal inM. D. to markedly abnormal in I. B. The patients without clinical 
evidence of ascites tended to have considerably higher albumin values than 
the group with ascites. 


DISCUSSION 

In agreement with the findings of previous authors*"’®, the present study 
demonstrates characteristic alterations in the serum proteins in untreated 
portal cirrhosis: diminution of the albumin fraction and elevation of the 
gamma-globulin fraction, and, somewhat less frequently, elevation of the 
beta-globulin fraction. 

That a relation exists between the degree of abnormality of the serum 
proteins and the clinical evidence of hepatic insufficiency cannot be more 
than suggested by the present findings. The problem will be considered more 
fully in a separate report on the alterations of the electrophoretic pattern 
during the course of medical management”. It may be noted, however, tliat 
the only nearly normal electrophoretic patterns occurred in patients witliout 
clinical symptoms of hepatic disease, i. e. “latent” cirrliosis. 

As e-xpccted, the cases with ascites showed lower albumin values tlian those 
without clinical evidence of ascites. 

Comparison of the alterations of the scrum proteins witli tlie various tests 
of hepatic function performed simultaneously fails to reveal any clearly evi- 
dent direct correlation. 


SUMMARY 

1. Electrophoretic anal)^ses of the sei'um proteins of 14 proven cases of 
portal cirrhosis revealed pronounced deviations from tlie normal composi- 
tion. 

2. The principal abnormalities consisted of diminutions of tlie 
fractions and elevations of the gamma-globulin fractions. Less frequently o 
served were elevations of the beta-globulin fractions. 

3. The patients with ascites tended to have considerably lower umin 
values than patients without ascites. 
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4. Tlaree cases witliout symptoms of hepatic disease (“latent” portal cir- 
rhosis) had serum protein compositions quite close to the normal range. 

The authors wish to express their gratitude to Doctor E. S. Guzman Bar- 
ron for making available the electrophoretic apparatus used in this study. 
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TI-IE DUMPING SIlT^DROME: WIIAT I^IAICES IT AND HOW TO 

AVOID IT 


WALTER C. ALVAREZ, M.D. 

Division of Medicine, Mayo Clinic, Rochcslcr, Minnesota 

Of late some men have claimed that the dumping syndrome is due to a 
depression of the titer of sugar in the blood. Others have been unable to con- 
firm this. Even if they had, it would have been very difficult for me to believe 
that a lowered blood sugar content could have anything to do with the dumping 
syndrome. The symptoms appear too soon after the food enters the jejunum. 

First, it should be noted that the syndrome is not dependent on the presence 
of a gastro-enteric anastomosis or a gastric resection. This fact immediately 
invalidates a lot of the theorizing that has been done. In 1914 I saw a frail, 
overly sensitive, migrainous girl. She appeared to have inherited from psy- 
chotic relatives a hair-trigger sort of autonomic nervous S 3 ^stem which often 
played tricks with her heart, her blood vessels, her stomach, her kidney's or her 
skin. She got the dumping syndrome whenever she drank quickly a glass of ice 
water or cold milk. When I gave her a large glass of cold milk containing a 
little barium I could see -with tlie roentgenoscope that the fluid ran right out 
through an open pylorus and do\vn into the jejunum. As soon as it reached the 
bowel, and long before any change could take place in her blood, she went into 
a state of mild shock. This, evidently, was due to the physical stimulus of the 
cold fluid on the inner surface of the bowel. When I gave her water or mflk 
slowly, and especially after a piece of buttered toast, which had somewhat 
closed the pylorus, she had no trouble. 

In the thirty-five years since then, I have seen many other hypersensitive 
and overly reactive persons with tremendously exaggerated knee jerks, who 
got a distressing dumping syndrome after a meal — apparently because their 
reflexes were so exaggerated. Again, this syndrome came so soon after eating 
that the impression was that the nerves must have been stimulated mechani- 
cally. 

Then I found some persons who got a dumping syndrome right after taking 
some fluid to which they were aUergically sensitive. I, for instance, can get the 
typical syndrome with nausea and sweating, feelings of great warmth, and 
epigastric all-goneness a few minutes after drinking a cup of chocolate to w ic 
I happen to be allergically sensitive. _ 2 

In 1914 I learned much about the dumping sjmdrome while working wit 
persons who had a feeding jejunal stoma. Again, my strong impression was 
that the symptoms were reflex and due to mechanical, physical or 
stimulation of the jejunal mucosa. If I fed the patient slowly by t e rip 
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method, -with food at body temperature and fairly isotonic, he had no distress, 
but if I ran in ice water to get a thermal stimulus, or if I ran in an isotonic 
solution of sodium chloride rapidly, to produce a mechanical stimulus, or if I 
ran in a hj^ertonic solution of glucose to get a physicochemical stimulus, the 
patient was distressed and broke into a sweat. 

Later I studied the important factor of individual hypersensitiveness which 
was well illustrated by 2 almost psychopathically hypersensitive women, 
mother and daughter. Eadi had been unfortunate enough to undergo subtotal 
resection for what appeared from the story to have been a functional type of 
abdominal distress. Each of them suffered for the next ten years or so with a 
severe dumping syndrome. I think it more than a coincidence that the 2 women 
with the worst and the most prolonged suffering from the dumping syndrome 
that I ever saw were mother and daughter. In both of these women the distress 
eventually quieted down, probably because the jejunal mucosa became tough- 
ened and less sensitive. 

One of the best bits of evidence to show that the dumping syndrome can 
be produced purely through exaggerated reflexes is the fact that I have seen 
it in a number of nervous and psychopathic persons who got it when their 
bowels moved. Some of them went aU to pieces nervously after a bowel move- 
ment which apparently sent a storm through the same nerves which cause 
the type of dumping distress that originates in the jejunum. 

WHAT TO DO? 

Obviously, the logical treatment for the dumping syndrome after an opera- 
tion is to try to get the person into a less irritable state. Then it helps if the 
person will eat while resting and reclining. It helps greatly to give first some 
dry toast “to plug the hole” ; it helps to eat slowly; to avoid liquids at mealtime, 
to keep the food at body temperature, and to keep it fairly isotonic. As one 
would expect, many patients say that the addition of much sugar causes 
distress. Water at body temperature can be dnmk slowly between meals. 

StrUMAHY 

The dumping syndrome can be seen in hypersensitive, overly reactive or 
psychoneurotic persons who have not had any operation on the stomach. In 
them, it appears to be due to the rapid outpouring of food through a patrdous 
pylorus. 

Quite a few h3T3ersensitive persons with exaggerated reflexes get a dumping 
syndrome right after eating. Some persons get it if they drink some fluid like 
chocolate to which they are allergically sensitive. 

One can easily produce the dumping syndrome in a minute bj’- r unnin g food 
into a jejunal fistula, too fast, too cold, or too full of sugar. 
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The worst 2 instances of the dumping syndrome observed by the writer 
were met with in a mother and daughter, both hypersensitive and neurotic. 
The dumping syndrome is produced in some overly sensitive persons by a 
bowel movement. This shows that it is due to a storm in autonomic nerves. 

The logical treatment for the dumping syndrome is, then, (1) to quiet nerves 
by rest, (2) to give food while the person is reclining quietly, (3) to avoid fluids 
at mealtime, (4) to give first a piece of dry toast “to plug the hole,” (5) to eat 
slowly, (6) to take the food at body temperature, and (7) to keep it fairly 
isotonic by avoiding much sugar. 



SEX AS A CONSTITUTIONAL FACTOR FOR SUSCEPTIBILITY 

TO PEPTIC ULCER 


A. C. IVY, Ph.D., M.D., AND CLEMENT G. MARTIN, M.D. 

Department of Clinical Science, Uitkcrsity of Illinois College of Medicine, Chicago, Illinois 

INTRODUCTION 

Prior to 1905 many reports of mortality and clinical statistics showed 
that peptic ulcer usually occurred most frequently in the stomachs of women 
under thirty years of ageh Since 1905 similar statistical reports have shown 
that peptic ulcer occurs more frequently in men than in women regardless 
of whether the ulcer is located in the stomach or duodenum. Tight lacing was 
discontinued between 1900 and 1905, and hence may have been the cause of the 
high incidence of gastric ulcer in the young women. Regardless of the once 
high incidence of gastric ulcer in young women, it is certain that today more 
men than women have peptic ulcer. 

It is obviously significant to know why men have the disease more fre- 
quently than women. When one considers this problem numerous questions 
arise. The major questions are: 

I. Do men more frequently contract the disease (a) because they are constitu- 
tionally more susceptible, or (b) because they are exposed more frequently 
to environmental conditions which excite the disease? 

II. If men are constitutionally more susceptible does the susceptibility 
appear (a) before or (b) after puberty, that is before or after the production 
of a relatively large amount of sex hormones. 

Since there is no evidence pertaining to a sex difference in the incidence of 
peptic ulcer in animals, this phase of the problem must for the present be 
confined to an accumulation of evidence in man. So, the present study was 
undertaken to ascertain whether mortality statistics may contribute to the 
answer of the above questions. 

pkesentahon op data 

The available mortality statistics of the United States^, Great Britain*, 
Sweden*, and Switzerland^ were consulted. 

The sex ratios of deaths from peptic ulcer and from all causes according 
to age groups are shown in Table 1. The data for the four countries are com- 
bined for certain age groups in Table 2. The data are combined chiefly to 
increase the number of deaths from peptic ulcer in the age groups below 20 
years of age. These data illustrate several significant points. 

First, the ratio of male to female deaths from peptic ulcer from birth to 14 
years of age is approximately 1.3, and from 15 to 19 years is 2.84. That is, a 
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(A) Male: Female Ratio for Deaths Due to Peptic Ulcer. 

(B) Male: Female Ratio for Deaths Due to All Causes 

± Infinity, as four female deaths occurred, with no male deaths in this group. 
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two fold, statistically significant (x* = 7.7), increase in the ratio occurs during 
the first five years after puberty. The ratio further increases so that beween 
30 and 60 years of age approximately 6 males die of peptic ulcer to 1 female. 
So these data show that shortly after the onset of puberty some factor 
begins to operate to cause the mortality from peptic ulcer to increase to a 
greater extent in man than in woman. 

Second, more males than females die from peptic ulcer at all ages. This 
holds also for the first two weeks after birth. 

This general observation has no etiological significance because more males 
than females die from all causes at all ages up to 60 or 70 years of age. (It 
is generally true biologically that more males than females are bom and the 
male is more susceptible to disease than the female’.) A glance at Tables 1 and 
2 will show that the sex ratio for deaths from peptic ulcer under the age of 15 
years is approximately the same as that for all causes. Thus, the greater number 
of male deaths from peptic ulcer under 15 years of age is very probably only a 
reflection of the greater general susceptibility of the male to death from all 


TABLE 3 

Comparison of Deaths from Peptic Ulcer, Appendicitis, and All Causes in the U.S.from 1934 to 1944 

presented According to the Sex Ratio 


CAUSES 


ACE CROUPS 


CM 

S-14 

15-19 

211-24 

Appendicitis 

IIHIIIIII 

1.2S 

1.65 

1.63 

Peptic Ulcer 


1.27 

2. 84 


All causes 

1.39 

1 

' 1.41 

1 

1.48 




mHi^9 


diseases, and it is not due to an inherently greater susceptibility of the male 
infant to peptic ulcer. 

To examine this deduction the sex ratio of deaths from appendicitis was 
determined and the results are presented in Table 3. It will be noted Aat 
during the first four years of life more males than females die from appendicitis, 
and that the number of males who die in excess of females is approximately 
the same for peptic ulcer, appendicitis and all causes. The same is true for 
deaths from enteritis and all diseases of the alimentary tract, though for 
lack of space the data wiU not be presented. Though the deaths of m^os 
from appendicitis increase after puberty slightly more than those of fem > 
the increase of male deaths from peptic ulcer is strikingly greater by con 
trast. 


DISCUSSION 


Clinical data on the incidence of peptic ulcer in infants and 
been reported; but in view of the reason for or method of collection 
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cases their reliability for the purpose of this study is more open to question 
than mortality statistics. For e.\'ample, Bird, Lemper and Meyer’ who were 
primarily interested in the results of surgerj’’, collected 243 cases of peptic 
ulcer in children under IS j^ears of age. Of these, 126 were males and 80 females, 
but in 37 the sex was not mentioned. Saltzstein, Farbman and Sandweiss® 
collected 105 cases from the literature between the ages of 1 and 12, the ulcer 
being proven by X-ray, operation or autopsy. There were 57 males and 48 
females, or a M:F ratio of approximately 1.2:1. They excluded ulcers under 
one year of age because Kennedy; believed ulcers under 1 year of age were 
different in type from those occuring later. However, the U. S. Mortality data- 
show that the M: F ratio of 0 to 1 year is 1.46:1 and from 0 to 4 years is also 
1.46:1. 

The greater susceptibility of the male infant and child to peptic ulcer is 
best e.xplained by assuming that it is due to an inherent constitutional dif- 
ference which renders males more susceptible to most diseases. At puberty, 
however, something occurs which causes the male to die of peptic ulcer many 
times more frequently than the female. 

It is reasonable to suppose that this difference is due to the action of the 
sex hormones. However, it has not been clearly ascertained what effect the 
male (testosterone) and female (estrone) hormones have on gastric secretion 
and motility in the human. It is known that from approximately 15 to 60 years 
of age a man on the average secretes more acid in response to a test meal than 
a woman’**. Whether this is due to sex hormones, to the social factor which 
imposes more responsibilities on the male or to some other factor is uncer- 
tain. 

Pregnancy usually causes a remission in peptic ulcer, and antuitrin-S ob- 
tained from human pregnancy urine has a prophylactic effect against Mann- 
Williamson postoperative jejunal ulcers in the dog”. It could reasonably be 
assumed therefore that pregnancy contributes to the cause of the smaller 
number of deaths from peptic ulcer in women. But it has not been demonstrated 
that the urine extract from pregnant women is distinctly more effective than 
the urine extract from non-pregnant women. Urine extracts from women 
(pregnant and non-pregnant) are distinctly superior to those from men. 

Such an assiunption, however, is not permitted by the data in Table 4 show- 
ing mortality statistics from peptic ulcer in England”. In England the death 
certificate carries the social or income class of the deceased. Referring to Table 
4, it will be noted that the death rate from peptic ulcer in male and female in 
the laboring class, or Class 5, who suffer principally from gastric ulcer” is 
appro.ximately the same; but, in Class 1, or the high income group where duo- 
denal ulcer predominates, the death rate from peptic ulcer is much higher in 
the male. Furthermore, far more women in the laboring class die of peptic 
ulcer than in the high income group (12). And, there are, moreover, more 
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pregnancies in the women in the laboring class, as is well kno^ra'l This would 
suggest that when the strains of living arc approximately the same in the two 
sexes the incidence of deaths from peptic ulcer is also approximately the same. 
Since the male is inherently or biologically more susceptible to peptic ulcer, 
as well as most diseases of the alimentary tract-'", it is reasonable to assume 
that tlie alimentar}’’ tract of the male is more susceptible to the strains or 
tensions of living. We interpret the evidence presented as indicating that more 
men tlian women die of peptic ulcer because the human male is constitutionally 
more susceptible to most diseases of the alimentaiy tract and because he is 
more frequently exposed to the strains and tension which c,xcite peptic ulcer, 

TABLE 4 


Mortality from Peptic Ulcer in Relation to Social Class* 
All Classes = 100 at ages 35-65 (1930-32) 


CLASS 

' CLASSrS DESCRIBED 

MARRIED 

WOMEN 

ALL MEN” 

SINGLE 

WOMEN 

1 

Professional and Nobility 

53 

1 

72 

n 

2 

Managers 

98 

87 

3 

Skilled 

99 

101 


4 

Semi-skilled 

99 

102 

JH 

5 

Unskilled 

( 118 

1 

118 


* Ref. 12 

t Seventj'-four per cent of all unmarried women were in Class 3 and most were under 35 years, 
demonstrating the effects of increased strain of living in women. 


SUMMARY 

The mortality statistics of the United States, Britain, Sweden and Switzer- 
land were reviewed to determine if any difference in the sex incidence of peptic 
ulcer occurred. No statistically significant difference was found before fourteen 
years of age between the sexes. After this age the difference became marked. 
The significance of these findings, and their relation to sex hormones and 
environmental stresses is discussed. It is concluded from these statistics that 
a constitutional factor is involved in the greater incidence of peptic ulcer 
in the male, which is evident prior to but is emphasized after the age o 
puberty. 
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STUDIES WITH BROMSULFALEIN 


II. Factors Altering its Disappearance From ttie Blood After a Single 

Intra\^nous Injection 

albert I. MENDELOFF,* PHILIP KRAMER, FRANZ J. INGELFINGER AND 

STANLEY E. BRADLEYf 

From the Evans Memorial, Massachusetts Memorial Uospitals, and the Department of Medicine, Boston 
University School of Medicine, Boston, Massachusetts 

The disappearance of Bromsulfalein (BSP) from the blood after single 
intravenous injections was discussed in a previous paper'. Further studies on 
the mechanisms responsible for removal of the dye have been carried out in 
normal and hospitalized subjects given single injections of BSP before, simul- 
taneously, and after various procedures designed to alter tlie rate at which the 
dye disappears from the blood. Since repeated tests under controlled conditions 
were necessary, the number of subjects studied in each group has not been 
large, and statistical evaluation of the data has not been carried out. 


methods 


Studies of Bromsulfalein disappearance were carried out with the aid of 
techniques previously described'. In a number of tests hepatic venous samples, 
obtained by the method of hepatic vein catheterization-, were obtained simul- 
taneously with peripheral venous samples. In comparing the concentrations of 
BSP in peripheral with hepatic venous blood, the following abbreviations 
have been used: 

1. P = Concentration of BSP in mgms. per 100 ml. peripheral venous 
plasma. 

2. H = Concentration of BSP in ragms. per 100 ml. hepatic venous plasma. 

3. P — H = amount of BSP in mgms. extracted from each 100 ml. plasma as 
it passes through the liver. 


4. 



Extraction ratio, the ratio between the amount of BSP ex- 


tracted by the liver from each 100 ml. of plasma and the concentration of 
BSP in peripheral venous blood, 

5. EHBF = estimated hepatic blood flow (ml./min.) 

6. PDR = percentage disappearance rate for BSP (based upon the change 
of BSP concentration in peripheral venous blood unless otherwise indicate )■ 

7. “Saturation” = A progressive decrease in PDR, evidenced graphically y 
curvilinearity (i.e. a flattening out) of the slope representing PDR. 


* Post-Doctorate Research Fellow, National Institute of Health. - Medicine, 

t Present address: College of Physicians and Surgeons, Department of Practice 
Columbia University, New York, New York. 
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RESULTS 

Repealed tests. Table I indicates that repeated BSP tests under comparable 
conditions yield reproducible results. One normal subject was tested 5 times 

TABLE I 


Normal subjects 


SUBJECT 

riEST 

TEST 

FOS 

SECOND 

TEST 

^TTBIN 

5 DAYS 

SUBJECT 

TIBST 

TEST 

FOR 

SECOND 

TEST 

WITHIN 

5 DAYS 

J.L. 

16.75 

16.5 

S. K. 

13.6 

13.6 

R. C. 

11.8 

12.4 

A. C. 

15.5 


R. S. 

12.5 

13.3 

F. I. 

14.1 

14.0 

P. L. 

11.5 

10.5 

A. M. 

12.7 

12.6 


Cirrhotic subjects 


SUBJECT 

FIRST TEST 

FDR 

3 MONTHS LATER 
FDR 

6 MONTHS LATER 
FDR 1 

18 MONTHS LATER 
FDR 

L.F. 

4.5 

4.4 

4.2 1 


E. B. 

4.9 

5.0 

5.0 


L.B. 

3.0 


3.7 


F. C. 

2.0 


2.2 



Reproducibility of BSP tests. Tests were performed with subjects sitting or lying quietly; only a 
few were fasting. The cirrhoUc subjects had chronic, relatively stationary liver disease without 
clinical icterus but with evident portal hypertension. 


TABLE n 


SUBJECT 

FDR CONTOL 

FDR DURING EXERaSE 

E. B. 

16.8 

16.6 

D. F. 

16.5 

13.4 

J. L. 

16.5 

12.4 

P. A. 

15.3 

9.1 

I.R. 

13.35 

13.1 

R. S. 

13.3 

12.1 

R. C. 

12.4 

12.6 

D. R. 

10.8 

7.3 


Efect of exercise. Control tests were carried out in normal fasting subjects who were resting 
(either seated or supine) during and for 15 minutes preceding the test. For the exercise test (carried 
out at least 2 days later), the subject first hopped for 2 minutes on one leg, then was given the 
dye, and, for the next 30 minutes, walked up and down 4 flights of stairs at a rate suffident to pro- 
duce tachycardia, sweating, and mild dyspnea. 


within 12 months; the following PDRs were obtained: 14.0, 14.1, 13.45, 13.2, 
14.0. 

Effect of exercise and eating. The results reported in Table II indicate that 
PDR is variably reduced by strenuous exercise (moderately rapid stair climbing 
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during the 30 minutes required by the test). This reduction appears most 
noticeable in those wnth a rapid PDR during the control period. Table III 
suggests that eating either normal or high caloric meals does not change PDR 
significantly. 

Comment. According to Bradley^, exercise decreases hepatic blood flow in 
man, but Herriclc et al‘ found that in animals exercise either does not change or 
increases blood flow' in the superior mesenteric artery, splenic arterj', and 
splenic vein. The effects of digestion on hepatic blood flow' also require further 
study. Herrick et aP observed that venous outflow from the canine liver in- 
creased after a meal, and liver lymph flow* has been shown to be greatly in- 
creased follow'ing digestion®. Studies carried out in man w'ith the BSP method 
have not show'n any significant change in blood flow follow’ing intravenous 
administration of glucose^. 

On the reasonable assumption that both exercise and eating may affect 
hepatic blood flow, why does PDR frequentlj' remain unchanged in spite of 


TABLE m 


SUBJECT 

PDR 

FASTING 

! 

PDR p.C. 1 

1 

1 

TYPE OF UEAt 

D.1XRVAI. 

p.C. 

A. R. 

n 

n 

Normal breakfast 

hours 

2 

M. B. 

bb 

ma 

Normal breakfast 

2 

G. B. 



Normal breakfast 

1 

F. I. 

■m 

■m 

150 gms. butter 

4 

D. B, 

10.7 

10.7 

150 gms. butter 

4 

F. H. 

14.9 

14.1 

150 gms. butter 

4 


Efect of eating. Normal, resting subjects were used. 


these activities? Presumably, an inverse relationship obtains betw'een the 
liver’s blood flow and the extraction ratio; i.e., as hepatic blood flow increases, 
the proportion of dye extracted by the liver decreases, thereby maintaining a 
constant PDR in the face of circulatory changes. The validity of such an 
inverse relationship is assumed in the BSP method of estimating hepatic blood 
flow^, for, given a constant removal rate, EHBF is inversely proportional to the 
amount of BSP removed from each 100 ml. of plasma. 

If an inverse relationship exists, it presumably holds only within certain 
limits and does not apply to gross circulatory changes. A very slow blood flow, 
for example, would not insure 100% extraction of the dye; and, as shown m 
Table II, the circulatory adjustments that attend moderately strenuous ex 
ercise may be sufficient to reduce PDR, particularly in those subjects w o, 
while resting, have an unusually rapid removal of the dye. Within such r^ges 
of hepatic blood flow as may be induced by eating or moderate exercise, ow 
ever, an inverse relationship apparently may obtain. 
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In tests utilizing a constant infusion of BSP, the removal rate, the extrac- 
tion ratio, and EHBF decrease when the subject is tilted from the supine 
to the upright position®. These results have been construed to mean that 
routine BSP tests should be carried out only in supine patients. The changes in 
blood flow induced by tilting a passive subject are often of such magnitude, 
however, that they easily may exceed the range over which the inverse rela- 
tionship holds.* The circulatory changes that attend strenuous exercise appear 
likewise sufficient to change the results of BSP tests. Minimal activity, on 
the other hand, appears less likely to alter PDR significantly. It is suggested, 
consequently, that the BSP test, like any test, be carried out under standard 


TABLE IV 


CASE 

PRE-OP. 

PDE 

POST-OP. 

PDR 

POST-OP. 

IKTERVAL 

TYPE OP OPERATION 

1 

13.0 

11.4 

(.Days) 

9 

Lumbodorsal splanchnicectomy 

2 

14.2 

11.3 

8 

Lumbodorsal splanchnicectomy 

3 

15.5 

13.6 

9 

Lumbodorsal splanchnicectomy 

4 

13.2 

11.5 

8 

Lumbodorsal splandmicectomy 

5 

9.2 

6.9 

10 

Lumbodorsal splanchnicectomy 

6 

17.8 

13.7 

12 

Lumbodorsal splanchnicectomy 

7 

10.9 

13.7 

8 

Lumbodorsal splanchnicectomy 

8 

12.2 

12.6 

16 

Lumbodorsal splanchnicectomy 

9 

11.5 

12.8 


Lumbodorsal splanchnicectomy 


11.5 

11.8 


Lumbodorsal splanchnicectomy 

11 

10.8 

10.9 


Resection of colon 

12 

9.5 

9.4 


Cholecystectomy 

13 

12.3 

14.5 


Transurethral prostatectomy 

14 

15.5 

13.1 


Appendectomy 

15 

12.7 

9.7 

13 

Partial gastrectomy 

16 

12.7 

11.7 

8 

Cholecystectomy 


Ejects of operation. All tests were performed with the patient supine. No patient was in shock 
or markedly anemic at the time of testing. Some were receiving tnild analgesics or antibiotics. 


conditions (i.e. patient fasting and l 3 dng down), but that a test need not be 
discarded merely because the subject was ambulatory or had eaten. 

Effect of operations. Table IV presents the results for PDR determined pre- 
and post-operatively in a number of patients. 

Comment. Changes in PDR apparently may occur and persist as long as 
10-20 days post-operatively. Since dorso-lumbar sympathectomy appears to 
reduce hepatic blood flow in the early post-operative period®, PDR might be 
expected to be reduced foUondng this operation in particular. It must be 
recalled, however, that the pre-operative PDR may be affected by the disease 

* Although in the obsen-ations cited, (8) removal rate, e.-ctraction ratio, and EHBF decreased on 
tilting, the absolute amount of dye removed from each 100 ml. of plasma increased moderately after 
tilting in 7 out of 8 control subjects. This also supports the concept of some inverse relationship 
between blood flow and dye c.vtraction. 
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for which tlie patient is being suf)jcctcd to surgcr}’-, and that post-operative 
PDRs are subject to a barrage of influences, including changes in blood flow 
as well as changes in hepatic cellular function. Changes in the removal of 
BSP occur following operations, but they are not necessarily uni-directional 
nor specific. 

EJfcct of consecutive injections of BSP. Thirty minutes after a single intra- 
venous injection of BSP, a second identical dose was given to 9 subjects. 
The effect was invariably the same: If PDR was constant following the first 



Figuee 1. Effect of a second identical dose of BSP 30 minutes after the first. Solid lines rep 
PDR in peripheral venous blood; broken lines represent PDR in hepatic venous blood. iNot 
PDR at “A” is less than PDR at “B”, as discussed in the te.xt. 

dose, “saturation” was evident after the second; if some “saturation was 
evident after the first dose, it was more pronounced after the second. In 
tients with impaired hepatic function, the removal of dye could be practi 
cally abolished by giving such repeated doses. 

In 5 subjects, BSP was determined in hepatic venous blood as well as pen 
pheral venous blood following injections 30 minutes apart. The results o 
such tests are plotted in Figure 1 and demonstrate the important pomt o^^ 
served in all five: “saturation” was always accompanied by a pronounce re 
duction of the extraction ratio. 
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In a normal subject (Table I, S. K.) the PDRs of two doses of BSP given 4 
hours apart were identical, but removal of a second dose of BSP by an ab- 
normal liver might be affected by a dye-injection given some hours previously. 

Comvicul. Several mechanisms ma}"^ be postulated to account for the phe- 
nomenon of “saturation”: (1) Hepatic blood flow decreases sharply while BSP 
is being removed from the blood. (2) BSP, taken up by extra-hepatic areas 
immediately after its injection, re-infuses into the blood as the concentration of 
the dye falls. (3) Significant re-infusion of BSP takes place by way of the tho- 
racic duct. (4) The capacity of extra-hepatic sites of BSP uptake becomes im- 
paired. (5) The capacity of tlie liver to remove dye becomes impaired. (6) 
A combination of any two or more of the above mechanisms. 

Simultaneous measurements of the BSP concentrations in peripheral and 
hepatic venous blood following single injections of the dye show (Figure 1) 
that “saturation” is always accompanied by an abrupt decrease in the propor- 
tion of BSP extracted by the liver, i.e. the extraction ratio decreases. If “sat- 
uration” were principally the result of changes in blood flow, of re-infusion 
from outside the liver, or of impairment of extrahepatic mechanisms, a parallel 
decrease of PDR would be e.xpected in both peripheral and hepatic venous 
blood, and the extraction ratio would not change. It follows that “saturation” 
is produced principally by impairment of hepatic uptake mechanisms. 

Impairment of hepatic uptake mechanisms leading to “saturation” ap- 
parently occurs under two circumstances: (1) when hepato-biliaiy functions 
are deranged by disease', and (2) when the normal liver is presented with an 
e.xcessive load of BSP.* It would seem, therefore, that the appearance of 
“saturation” indicates that the maximum capacity of the liver to take up dye 
under the conditions of the moment is being approached. The capacity of the 
damaged liver, for example, may permit an uptake of only 50% of a standard 
dose of BSP before manifesting “saturation”. A normal liver subjected to two 
successive doses of BSP, however, may take up 150% of the standard dose 
before comparable “saturation” is evident. 

Unfortunately, “saturation” is not a very satisfactory measure of the liver’s 
capacity to take up and store BSP. In the first place, hepatic cells not only 
remove the dye from the blood but also excrete it into the bile channels. Until 
more is known about this rate of excretion, measurements of hepatic capacity 
to take up BSP are subject to an unknown variable. Secondly, “saturation” 
is a relative phenomenon that depends on the concentration of BSP in the 
blood; it cannot be expressed as an absolute amount independent of plasma 

* The ^cessive load must be presented without exceeding the range of BSP plasma concentrations 
that the liver is usually called upon to handle — not over 11 mg. per 100 ml. This is accomplished 
by giving tw’o doses within 30 minutes of each other. Were the double dose given at one injection the 
immediate blood levels w'ould be unusually — perhaps dangerously — high, thereby introducing* still 
another factor influencing BSP removal. ^ 
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dye levels. For example, in Figure J, PDF at point “A” is 5.7% per minute. 
After injection of the second dose, i)Iasma dye levels arc increased and the 
removal of BSP is accelerated so that PDR at point “B” is again 9.2% per 
minute. As the second dose disappears from the blood, however, “saturation” 
appears earlier and is more marked than after the first dye injection. Appar- 
ently the mechanisms that remove BSP from the blood can function indefinitely 
under ever-increasing loads provided that a sufficient “pressure head” is 
maintained between the plasma level of BSP and the dye content of the uptake 
sites. Under such circumstances, however, extra-hepatic removal of BSP may 
assume significant proportions and BSP removed may or may not indicate 
hepatic activity. 

Although “saturation” is typical of hepatitis and obstructions of the bihary 
tract, PDR in certain disorders of the liver may be slow but quite constant. 
This is particularly true of patients with relatively quiescent cirrhosis (little 
or no jaundice) and with chronic congestive failureb The curtailed hepatic 


TABLE V 


SUBJECT 

CONTROL 

PDR 

10-12 MINTJTES 
ATTER 1N7ECTI0K | 
PDR 

"SATtniATIO.V” 

D. B. 

■M 


0 

F. F. 



0 

T. P. 

17.2 


0 

S. N. 

13.0 

10.25 

Moderate 

F. G. 

12.0 

7.8 

Slight 


Effect of intravenous sodium dchydrocliolale. Al! tests were carried out on fasting subjects under 
identical conditions. 


blood flow that appears characteristic of both those conditions^'’ > may be 
chiefly responsible for the low PDR. “Saturation” presumably need not occur 
in either instance because the load of BSP delivered b}'- the limited circulation 
may not be sufficiently large to overtax the capacity of surviving hepatic 
cells. In other cases of cirrhosis, particularly those that are jaundiced, both a 
limited circulation and impaired cellular function may impair BSP removal. 

Effect of other substances excreted by the liver. The effect of administering 1-2 
grams of sodium dehydrocholate intravenously was determined in five subjects, 
the results being presented in Table V. PDR was invariably decreased, in two 
cases with the appearance of moderate “saturation”. In two subjects tlie e - 
fects of sodium dehydrocholate were studied by means of the hepatic cathe^ 
terization technique, the dehydrocholate being given after the injection o 
BSP. Figure 2 illustrates the striking results that may be obtained: a temporary 
but complete cessation of BSP removal by the liver. 

Rose Bengal in doses of 150 mgm. was given intravenously to three su jec 
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immediately foUowing the injection of a standard BSP dose. The PDR of BSP 
was unaffected, but the PDR of Rose Bengal (usually 6-12% per minute) 
was decreased and marked “saturation” occurred as contrasted with the 
control tests when Rose Bengal was given alone. 

Two normal subjects received bilirubin (3 mg./kg.) intravenously 7 minutes 
before BSP injection. PDR for BSP was not significantly affected.* Sodium 
fluorescein given intravenously in doses of 350 mgm. 15 minutes and 1 minute 
before a dose of BSP did not affect PDR for BSP in the two subjects tested. 



Figure 2. Effect of Sodium Dehydrocholate (Decbolin) on PDR of Bromsulfalein after standard 
dose. Solid line represents PDR in peripheral venous blood, broken line represents PDR in hepatic 
venous blood. The hepatic removal of BSP is nearly abolished for a period of 3 minutes after 
Decholin injection. 

Comment. The studies of Cantarow and Wirts'- ■ have shown that the 
excretion of BSP in tlie bile is delayed by the administration of sodium de- 
hydrocholate. Our studies indicate that this delay is brought about by an 
extremely rapid and dramatic blockage of the liver’s uptake of BSP. The inhi- 
bition of BSP uptake, as indicated by the equalization of dye levels in hepatic 
and venous blood (Figure 2), and by results obtained with constant infusion 
techniques”, is probably not the consequence of changes in total hepatic blood 

* The failure of bilirubin in usual dosages to affect BSP removal was studied and confirmed bv 
additional tests using constant infusions of BSP. ^ 
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flow. A notable feature is tlie resumption and acceleration of BSP removal 
following the period of inhibition. In this respect, the effects of dehydrocholic 
acid and “saturation” differ. Once “saturation” appears, a subsequent in- 
crease in PDR, in tlie absence of further BSP injections, is rarely observed. 

Dehydrocholic acid interferes with BSP removal. BSP, in turn, may delay 
the disappearance of Rose Bengal from the blood, but the disappearance of 
BSP is little affected by Rose Bengal, bilirubin, and fluorescein. It appears 
that, at least in the acute experiment, those substances most rapidly removed 
b}’’ the liver may interfere with the uptake of substances removed more slowly, 
but the converse does not obtain. 


TABLE VI 


SUBJECT 

DOSAGE BSP 

PDS 

"satceation” 

W. He. 1 

(mrm) 

200 

7.2 

0 


225 

6.8 

0 

F. B. 

150 

13.7 

0 


340 

10.5 

0 

W. Ho. 

200 

13.0 

0 


240 

10.1 

0 

G. C. 

220 

15.3 

0 


330 

' 11.0 

0 

J. S. 

250 

14.3 

0 


320 

10.8 

0 

M. M. 

250 

11.1 

0 


325 

10.0 

0 

F. I. 

150 

16.0 

0 


300 

13.45 

0 


Effect of altering dosage of BSP. These tests were carried out under standard conditions. 


Effect of changing the dose. Table VI shows that PDR may be influenced to 
some degree by the size of the dose administered. 

Comment. Theoretically, an increased dosage of BSP would be expected to 
overload hepatic removal mechanisms and result in the appearance of ‘ sat- 
uration”. Actually, however, within the range of doses used (Table VI), the 
larger dose was not followed by “saturation”, but by moderate reduction m 
overall PDR. 

The fact that PDR may be influenced by the size of the dose is consis^n 
with other aspects of BSP removal. If the liver extracted 100% of the ye 
brought to it, and if hepatic blood flow accounted for j of the cardiac 
put^ ■ the maximum PDR possible would be 20% per minute. Such a PD is 

not found normally following theuse of standard doses of B SP. As will be 
subsequently!^, however, studies with constant infusions of BSP indicate 
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BSP can be removed at rates adequate to yield a PDR of nearly 20, provided 
that the liver contains little dye. It therefore appears that the amount of dye 
initially presented to or taken up by the liver affects the PDR, and that its 
normal range of 10-15% per minute applies only to a specific dose. Presum- 
ably the quantity of dye held in the liver may influence PDR long before the 
hepatic capacity is overtaxed (i.e. before “saturation” appears), but the 
responsible mechanisms are obscure. 

DISCUSSION 

Both overloading of the liver ■with repeated doses of BSP and blockage by 
sodium dehydrocholate show that changes in the rate at which BSP disappears 
from the peripheral blood are associated with changes in the amount of dye 
removed from the blood passing through the liver. The possibility exists that 
extra-hepatic mechanisms are overloaded with BSP or blocked by dehydro- 
chohe acid concomitantly 'with hepatic mechanisms, but no e'vidence exists to 
indicate that such an assumption is warranted. The direct relationship between 
PDR and the hepatic extraction ratio, consequently, suggests that the liver 
is the principal site of BSP uptake foUo'wing single injections of this dye. A 
number of reasons have been advanced to show that the R-E system, both 
■within and ■without the liver, removes BSP, but their validity may be chal- 
lenged. That the removal of BSP is slightly impaired in dogs for a few days 
after splenectomy may be ascribed to the decrease in portal blood flow pro- 
duced by splenectomy, or to the non-specific effects of operation, which impair 
BSP removal not only immediately after surgery'^, but also in the succeeding 
2 weeks (Table IV). The effect of injections of India Ink on BSP removal must 
also be interpreted with caution. India Ink particles are ingested by Kuppfer 
cells, and, if large, may “jam” the hepatic sinusoids without being ingested. 
In either case, the engorged Kupffer cells or the aggregates of free particles may 
prevent adequate exposure of the hepatic polygonal cells to circulating blood. 
Such a mechanical effect may account for the observation that injections of 
India Ink may affect carbohydrate metabolism*®, usually considered a poly- 
gonal cell function. Finally, Smith” has advanced much e^vidence that India 
Ink, completely apart from its particulate matter, contains hepato-toxic 
agents. The effects of splenectomy or India Ink injections on BSP removal, 
in brief, do not prove that this dye is principally removed by the R-E system. 
Further e^vidence excluding the significant participation of the R-E system in 
the removal of dyes used to test hepatic function has been adduced in this 
laboratory by fluorescence microscopy'®. 

Although the liver appears to be the principal site of BSP removal, other 
tissues can take up this dye rmder the proper conditions. For example, BSP 
disappears slowly from the blood even in the face of complete occlusion of the 
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common duct. As Cohn''' lias shown, BSP also disa])pcars from the blood of 
dogs that have been hepatectomized, eviscerated, and nephrectomized, nearly 
one-half of the injected dose being removed in the course of one hour. This 
figure is misleading, however. If the remov'al of BSP in Cohn’s hepatectomized 
dogs is e.vpressed in terms of PDR, it is found to be e.xtremely low: 1-3% per 
minute. A significant absolute amount of dye is removed in these dogs only 
because of the high concentrations of dye that persist in the blood. Neverthe- 
less, the fact remains that e.vtra-hepatic mechanisms for the removal of BSP 
do exist and must be taken into account when liver function is seriously im- 
paired. In face of the rapid removal of BSP by the normal liver, however, 
extra-hepatic mechanisms function so slowly that their influence is probably 
negligible. 

SUirMARY 

The percentage disappearance rate (PDR) of Bromsulfalein following a 
single intravenous injection of this dye -was studied under various conditions. 
The values for PDR were reproducible on repeated tests, were relatively un- 
affected by eating, but were at times decreased by strenuous exercise. Opera- 
tions often, but not invariably, decreased PDR during the first post-operative 
fortnight. 

Two doses of Bromsulfalein injected 30 minutes apart produced “satura- 
tion” (i.e. a progressive decrease) of PDR. Simultaneous analysis of peripheral 
and hepatic venous blood, the latter obtained by the technique of hepatic 
venous catheterization, suggested that “saturation” was principally caused by 
an overloading of the hepatic mechanisms that take up Bromsulfalein. 

PDR was markedly decreased by injections of sodium dehydrocholate; at 
times a transient but complete inhibition of hepatic removal of Bromsulfalem 
was induced by this bile-acid derivative. PDR of Bromsulfalein was unaffected 
by bilirubin. Rose Bengal or fluorescein. The removal of Rose Bengal, how- 
ever, was slowed by Bromsulfalein. 

PDR for Bromsulfalein was, to a limited extent, affected by the size of the 
dose, a large dose decreasing, a smaller dose increasing PDR. 

These observations suggest that: 

1. Within a limited range, an inverse relationship holds between the hepatic 
blood flow and the amount of BSP extracted from each portion of bloo 
passing through the liver. 

2. The PDR of Bromsulfalein is determined by hepato-biliary function an 
hepatic blood flow. Thus PDR in certain hepatobiliary disorders is character 
ized by marked “saturation” because hepato-cellular capacity is impaire . 
In other conditions, PDR is slow but with little “saturation”, because hepa 
circulation is relatively more limited than is hepato-cellular function. 
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3. The polygonal cells of the liver constitute the principal site of Bromsul- 
falein uptake and storage. Extra-hepatic sites of Bromsulfalein removal play 
a very minor role unless liver function is severely impaired. 

NOTE; — In a provocative article, Lewis^ has discussed the concept of 
“hepatic clearance”; i.e., the proportion of the total circulating fluid volume 
cleared of various test substances by the liver, expressed as a fraction per 
hour. PDR for BSP also represents the proportion of total circiflating plasma 
cleared of BSP. Thus a PDR of 12% per minute means that 12% of the total 
plasma volume is being cleared of BSP per minute. 

The writers wish to express their gratitude for the technical assistance of 
Miss Doris Bullard. 
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THIAMINE DEFICIENCY, PYRUVATE METABOLISM AND ACID 
SECRETION IN MOUSE STOMACHS IN VITRO* 

HORACE W. DAVENPORT and BARBARA JONES 
VepartTTicnl of Physiologyf University of Utah College of Mcdiciite, Salt Lake City 

Bull and Gray (1945), Conway and Brady (1947) and others have sug- 
gested that pyruvic acid is either the source of the hydrogen ions secreted by 
the parietal cells or that pyruvic acid metabolism is closely associated with 
the inorganic acid-secreting mechanism. There have been no critical experi- 
ments performed to test these hypotheses although we (Davenport and Jensen, 
1949) have studied some aspects of pyruvate metabolism in the excised mouse 
stomach. We have found that the amount of pyruvate formed or used by the 
stomach is much less than the quantity of acid secreted and that inhibition 
of pjTTUvate metabolism and of acid secretion by arsenite are not proportional. 
We have also found in unpubhshed observations that the natural inhibitors of 
acid secretion, enterogastrone and urogastrone, have no effect upon the pyru- 
vate metabohsm of the stomach. 

Pyruvate is formed by the stomach, and it is used by at least two processes. 
About half the pyruvate disappearing is reduced to lactate; the remainder is 
oxidized by unknown routes (Davenport, 1947). In all other tissues so far 
studied thiamine in the form of thiamine pyrophosphate is essential for pyru- 
vate oxidation, and there is no reason to believe that the stomach is an excep- 
tion. Consequently, a study of p)Tuvate metabolism and acid secretion in 
thiamine deficient animals should reveal the relation between the two. Al- 
though a number of scientists have studied gastric secretion in a variety of 
animals fed diets presumably deficient in thiamine the adequacy of the diets 
with respect to other vitamins is open to question, and the results are incon- 
clusive. Shay, Komarov, Greunstein and Pels (1946) produced thiamine de- 
ficiency in rats by means of a modem sjmthetic diet. They found that am'malg 
suffering from severe acute deficiency exhibited hypersecretion of gastric juice 
of normal composition and that in only very advanced stages of deficiency the 
acidity of the juice decreased. However, these workers did not study the 
pyruvic acid metabolism of the stomachs of their animals, and they did not 
demonstrate that the gastric tissue was in fact deficient in thiamine. No con- 
clusions concerning the relation between pjrruvate metabolism and acid secre- 
tion can be drawn from this or any other work in the literature. Our methods 
of studying acid secretion in vitro are suited to the solution of the problem, 
and accordingly the work reported here was undertaken. 

' This work was supported by a grant from the American Cancer Society recommended by the 
Committee on Growth. 
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METHODS 

Mice of the CgH strain were used. Tlie stomachs were prepared as previously 
described (Davenport and Jensen, 194S, 1949). TJie e.xxised stomachs were 
emptied of their contents and filled with 0.6 to 1.4 ml. of phosphate-buffered 
salt solution containing 0.02 M glucose and 1 mg. % carbaminoylcholine. 
They were placed in weighing bottles containing 2 ml. of the same salt solution. 
The bottles "were placed in small brass bombs in which the partial pressure of 
oxj^gen wxs raised to 3200 mm Hg, for we have found in unpublished e.xperi- 
ments that this partial pressure of o.xygen not only greatly increases the in- 
organic acid secretion but permits the acid secretion to be stimulated by 
carbaminoylcholine. The stomachs were incubated at 38° C. for 120 mins. 

At tlie end of the incubation period the internal fluid was removed from 
the stomach. Its pH was measured, and the total acid added to it during the 
incubation period xvas determined by electrometric titration. The fluid was 
then analyzed for lactate by the method of Barker and Summerson (1941) 
and for pyruvate by the method of Straub (1937). The most probable amount of 
carbonic acid in the fluid was calculated by the method previously described. 
The inorganic acid secreted was taken to be the difference between the total 
acid and the sum of the lactic, pyruvic and carbonic acids. In some instances 
the external fluid was analyzed for pyruvic acid. 

As soon as the internal fluid had been removed the stomach was trimmed 
by our standard method. The forestomach and the stumps of the esophagus 
and duodenum were removed. The remaining glandular mucosa and muscularis 
were placed in 3 ml. of phosphate-buffered salt solution containing 5 raM 
pyruvate per liter and incubated at 38°C. under a partial pressure of oxygen 
of 3200 mm Hg for 120 min. At the end of this period the dry weight of the 
stomach was determined and tlie fluid was analyzed for pyruvate. The amount 
of pyruvate used by the stomach was calculated. 

Fed control mice were given an adequate stock diet ad libitum. Thiamine 
deficiency was produced by injecting mice subcutaneously with 0.025 mg.^ of 
neo-pyrithiamine bromide hydrobromide* twice daily and feeding the following 
diet: Sucrose, 76 gm., Vitamin-free casein, 18 gm.. Salt Mixture, 5 gm., Cod- 
liver oil, 2 gm., Thiamine, 0.08 mg., Riboflavine, 0.5 mg., Nicotinic acid, 1 
mg., Pyridoxine, 0.2 mg., Ca pantothenate, 2 mg.. Choline, 150 mg., Inosito , 
100 mg., Para-aminobenzoic acid, 100 mg. The salt mixture was that of Hu ^ 
beU, Mendel and Wakeman (1937). As the result of the small amount of thi 
flmin in the diet the mice continued to maintain their appetite and bo y 
weight until deficiency suddenly appeared on about the sixth day ( « 
and White, 1943). 

* The neo-p3Tithiamine bromide hydrobromide was generously supplied by the Merck Ins ’ 
for Therapeutic Research through the courtesy of Dr. Gladys A. Emerson. 
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Groups of control mice were fasted so that their loss of body weight equalled 
that of the deficient mice. 


RESULTS 

The results are given in Table I. All figures except the dry weight of the 
stomachs are in micromoles per 120 min. per stomach. The mean values are 
accompanied by the standard errors of the mean and in parentheses the num- 
bers of observations. 

The first two lines show that fasting reduced the dry weight of the stomach 
by 20 per cent and the rate of acid secretion by 10 per cent. Very little p 5 T:uvate 
accumulated in the internal fluid of stomachs from control or fasted mice. 
These observations confirm our previous conclusions based on three indepen- 

TABLE I 


Inorganic acid secretion and pyruvate accumulation and disappearance in mouse stomachs in vitro. 
Results in micromoles per 120 min. per stomach 



DSy WEIGHT 

ikokgakic acid 

PVSUVATE ACCUHtTEATING 

PYRUVATE 


SECRETED 

Internal 6uid 

External fluid 


Fed controk 

mg. 

\ 20.3 db 0.4 

i 

18.2 ± 0.7 

0.4 ± 0.1 

0.6 ± 0.1 

2.6 ± 0.1 


(54) 

(55) 

(34) 

(14) 

(29) 

Fasted controls 

16.4 ± 0.4 

16.2 ± 0.4 

0.2 ± 0.1 

0.5 ± 0.1 

1.9 ± 0.2 


(28) 

(28) 

(28) 

(5) 

(23) 

Mildly deficient 

16.9 ± 0.4 

11.2 ± 0.3 

0.4 ± 0.2 

1.7 ± 0.1 

1.7 ± 0.1 


(21) 

(21) 

(21) 

(11) 

(21) 

Moderately deficient 

15.8 ± 0.4 

10.9 ± 0.4 

0.2 ± 0.1 

1.3 ± 0.1 i 

1.0 ± 0.1 


(23) 

(23) 

(23) 

(8) 

(18) 

Severely defident 

14.4 ± 0.4 

8.8 ± 0.4 

0.3 d= 0.1 

1.5 ± 0.2 

1.2 ± 0.2 


(24) 

(24) 

(24) 

(9) 

(24) 


dent analytical methods that pyruvate may be neglected in calculating the 
inorganic acid secreted. Likewise only a small quantity of pyruvate accumu- 
lated in the external fluid. 

The deficient mice were classified according to the severity of deficiency. 
Mildly deficient mice had, minimal neurological signs and a weight loss of 
about 1 gm. These mice were distinguished from normal mice with difficulty. 
Moderately deficient mice had ataxia of the hind legs, a tendency to rotate the 
head, and a weight loss of about 2 to 4 gms. Severely deficient mice had general- 
ized ataxia, and they exhibited spontaneous rolling movements and convul- 
sions. Most of the severely deficient mice were at the point of death when they 
were used. 

Stomachs from all classes of deficient mice secreted less acid than stomachs 
from either control group. However, the difference between the acid secreted 
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by the stomachs of tlie mildly deficient and the severely deficient mice is 
very small. No more pyruvate accumulated in the internal fluid of the defi- 
cient stomachs than in the control stomachs, but about one micromole more 
pyruvate accumulated in the external fluid of the deficient groups. The stom- 
achs of the deficient mice used slightly less pyruvate than the control stomachs. 
There was a very poor correlation between the e.xtemal signs and the bio- 
chemical signs of deficiency. The total amount of pyruvate accumulating can 
be considered to be a measure of the metabolic lesion produced by thiamin 
deficiency, ^^^len the mice were classified according to the amount of pyruvate 
accumulating it was found that there was no relation between this variable 
and either the degree of deficiency judged by objective signs or the amount of 
acid secreted. In 27 pairs of observations the correlation coefficient between the 
total pyruvate accumulating and the acid secreted was found to be 0.13 and 
not significantly different from zero. Likewise there was no relation between 
the ability of the stomachs to use p}muvate and eitlaer the signs of deficiency or 
the acid secreted. Thirty-four stomachs used more than 1.2 micromoles of 
pyruvate, and these stomachs came from mice in all three classes of deficiency. 
These stomachs secreted an average of 10.5 micromoles of inorganic acid. 
Twelve stomachs using between 0.6 and 1.2 micromoles of pyruvate secreted 
11.0 micromoles of inorganic acid, and 17 stomachs using less than 0.6 micro- 
moles of pyruvate secreted 9.4 micromoles of inorganic acid. 


DISCUSSION 


These data show that thiamine deficiency interferes with the pyruvate me- 
tabolism of the stomach and reduces its ability to secrete inorganic acid, but 
they do not prove that some stage in the metabolism of pyruvate is an essen- 
tial part of the acid-secreting mechanism. If pyruvate metabolism were in- 
dispensable for acid secretion there should be a close parallelism between the 
degree of deficiency and acid secretion. When the degree of deficiency is judged 
by any criterion there is a very poor correlation with the reduction in acid 
secretion. The mildest deficiency reduces acid secretion almost as much 
as the most severe deficiency. On the other hand, in the presence of the most 
severe deficiency acid secretion is substantially greater than zero. 

A more cogent argument can be drawn from a comparison of the pyruvate 
metabolism with the acid secretion. One micromole or less of pyruvate appears 
in the fluid bathing normal stomachs during the incubation period, but more 
is probably formed and used. In the most deficient stomachs about two 
moles appear, and the extra pyruvate is that which would otherwise be oxidize 
by a normal stomach. Therefore it is likely that not much more than two 
micromoles of pyruvate are formed during the incubation period. The same 
figure can be deduced from the data on pyruvate disappearance. When norma 
stomachs are bathed in a solution of 5 millimoles of pyruvate per liter between 
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2 and 3 micromoles disappear in the incubation period. This figure represents 
the maximum utilization of pyruvate; for the concentration used is higher than 
that obtaining in the tissue, and the rate of disappearance decreases as the 
substrate concentration diminishes. In severely deficient stomachs the quantity 
disappearing is reduced to about one micromole. This quantity can be con- 
sidered to be the maximum amount of pyruvate which could be metabolized 
by routes other than those involving thiamine, and it, plus the 2 micromoles 
appearing in the fluid bathing the stomach, represents the upper limit of py- 
ruvate metabolism in the stomach. Consequently it can be concluded that the 
turnover of pyruvate in normal or deficient stomachs is within the range of 2 
to 4 micromoles in two hours. 

This figure refers to the pyruvate turnover of the whole stomach, and the 
figure for the parietal cells must be much smaller. On the unjustified assump- 
tions that the parietal cells represent a tenth of the metabolizing tissue and 
that the metabolism of pyruvate is uniform throughout the stomach the pyru- 
vate turnover of the parietal cells is estimated to be less than a micromole in 
two hours. Nevertheless, the stomachs secrete an average of 18 micromoles of 
inorganic acid in this period. It is difficult to believe that there can be any 
stoichiometric relation between p 3 Tuvate metabolism and acid secretion xm- 
less pyruvate is involved in some cyclic process which has escaped detection. 

In order to account for the effect of thiarmne deficiency upon acid secretion 
one must have recourse to the unsatisfactory supposition that any degree of 
deficiency so damages the cells that they are incapable of secreting acid at their 
maximum rate. 


SUMMARY 

1. Thiamine deficiency reduces the ability of excised mouse stomachs to use 
P3Truvate, and it increases the amount of pyruvate appearing in the fluid in 
which the stomachs are incubated. 

2. There is a very poor correlation between the biochemical lesions in the 
stomach produced by thiamine deficiency and the neurological signs of de- 
ficiency. 

3. Thiamine deficiency reduces the ability of the stomach to secrete inor- 
ganic acid in vitro by about half. However, there is no relation between the 
signs of deficiency, the reduction in the ability to use pyruvate or the increase 
in pyruvate accumulating, and the impairment of acid secretion. 

4. It is deduced that the maximum rate of pyruvate turnover in the mouse 
stomach is about 2 to 4 micromoles in two hours. This figure is much smaller 
than the rate of inorganic acid secretion. 

5. It is concluded that there is no direct, necessary relation between pyruvate 
metabolism and inorganic acid secretion. 
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GASTRIC ULCER IN THE PRESENCE OF HISTAMINE 
ACHLORHYDRIA 

CARL G. MORLOCK, M.D. 

Division of Medicine, Mayo Clinic 
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HENRY V. RATKE, M.D, 

Fellow in Surgery, Mayo Foundation, Rochester, Minnesota 

Experience does not permit us to accept the thesis that an active duodenal 
ulcer can exist in the presence of absolute achlorhydria, notwithstanding the 
claims that have been made by some‘ in this regard. Subacute shallow ulcera- 
tions of the gastric mucosa, visible only by gastroscopic examination, were 
reported in 7 cases by Rodgers and Jones^. In these cases achlorhydria followed 
stimulation by histamine. Palmer and Nutter® accepted the possibility that 
such subacute gastric lesions can develop in association with achlorhydria, 
stating that “apparently acute and subacute ulcers may develop in the stomach 
in the presence of achlorhydria, ” but emphasized that “such lesions do not 
become chronic nor are they of large size.” Proof that an active, chronic gastric 
ulcer can coexist with absolute achlorhydria has not been demonstrated satis- 
factorily heretofore. Reports which have appeared,* • ® suggesting that this 

association exists, have not been convincing either because of a lack of satis- 
factory criteria to prove that achlorhydria existed or because of insufficient 
information with respect to the characteristics of the ulcer. 

We wish to call attention to an instance in which a large, deeply penetrating 
gastric ulcer and hista m ine achlorhydria coexisted. 

REPORT OF CASE 

The patient, a white man 25 years of age, first registered at the Mayo Clinic 
for a routine general examination in 1940. He had no complaints and was ap- 
parently in excellent health. There was no family history of carcinoma, pernicious 
anemia or of peptic ulcer. As a child he bad had diphtheria and otitis media. The 
tonsOs and adenoids had been removed in 1922 when the patient was 7 years of 
age. Otherwise his health had always been excellent. 
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The patient was seen again on May 15, 1941, with a chief complaint of severe 
epigastric pain of three weeks' duration. The pain was periodic, ulcer-like, and 
usually occurred two or three hours after meals. Occasionally, he was awakened 
by pain between 3 and 4 a. m. Food and an antacid always gave prompt relief. 
There was no historj’- of vomiting, liematcmcsis or melcna. He had lost approxi- 
mately 7 pounds during the previous two weeks. 

Physical e.vaminalion revealed a well-nourished white man, 6 feet, If inches 
(186.7 cm.) tall, and weighing ISO pounds (81.6 kg), Fingerpoint tenderness was 
present in the midepigastrium on deep palpation. Abnormalities other than this 
were not found. 

An analysis of the gastric contents, after a modified Ewald test meal, did not 
reveal free hydrochloric acid. The total acidity was 4 clinical units. The next day 
an analj'^sis was done, with the use of 0.95 mg. of histamine phosphate administered 
subcutaneously to stimulate gastric secretion. After the administration of hista- 
mine, specimens of the gastric content were obtained at fifteen-minute intervals 
for a period of two hours. Free hydrochloric acid was not present in any of these 
specimens and the highest concentration of total acidity in any specimen was 14 
clinical units. A roentgenogram of the stomach revealed evidence of a large pene- 
trating ulcer w'hich was sharply circumscribed on the lesser curvature of the 
stomach just below the angle. On gastroscopic examination the ulcer, which had 
been reported by the roentgenologist, was visualized. The gastroscopist also noted 
that the edges of the ulcer were sharply defined and slightly irregular, and that 
there was considerable edema of the adjacent gastric mucosa. The ulcer was esti- 
mated by the gastroscopist to be approximately 2 cm. in diameter. The gastric 
mucosa was not abnormal in any other respect at this examination, although a 
comment was made that excessive amounts of mucus in the stomach interfered 
somewhat with the examination. Urinalysis and blood counts were within norma 
limits and a roentgenogram of the thorax did not indicate any abnormality. 
suits of the flocculation test were negative. 

The patient was hospitalized and an intensive medical regimen was prescribe . 
After twenty-seven days of treatment, roentgenoscopic examination of the stoma ^ 
was carried out but evidence of an abnormality was not present. On gastroscopic 
examination a few days later, definite ulceration was not found, but the site o 
the previous ulcer was visualized as an area of mucosal irregularity. The gastric 
mucosa appeared to be normal in other respects. 

The man was dismissed from the hospital as an ambulatory patient and 
asked to continue the use of a bland ulcer diet. He returned for 
examination at intervals of one and three months from the date of dismissa 
the hospital, and on each occasion the stomach was reported to be normal. . 
the latter visit, gastroscopic examination was also done. A slight increase m 
ness of the mucous membrane was reported, and a small amount of 
noted between the folds; evidence of gastric ulcer could not be seen. The pa^ 
continued to follow a bland diet and remained well except for an occasiona 
of mild epigastric distress, which was always promptly relieved by drinking 
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He returned, as advised, for follow-up examination at intervals of eight and fifteen 
months from the time the original diagnosis was made, and on each occasion roent- 
genoscopic examination revealed evidence of a normal stomach and gastroscopic 
examination revealed mild superficial gastritis only. The final examination was 
conducted two years after the original diagnosis had been made. On this occasion 
roentgenoscopic examination revealed that the stomach was again normal. Gastric 
acids also were checked; 0.95 mg. of histamine phosphate was administered sub- 
cutaneously to stimulate gastric secretion, and specimens of gastric content were 
obtained at fifteen-minute intervals for a period of two hours. Free hydrochloric 
acid was not present in any of the specimens and the highest concentration of 
total acidity in any of the specimens was 12 clinical units. Although the patient 
has not been examined since then, correspondence with him for a subsequent 
five-year period has indicated that he has remained well. 

COMMENT 

It is apparent from the favorable course of this patient, during a foUow-up 
period of seven years, that the ulcer in question was benign. Since evidence of 
tuberculosis or syphilis was not present and since a modified Ewald test 
meal and administration of histamine on two occasions failed to stimulate the 
production of free hydrochloric acid, we believe that, in the main, the criteria 
desired by Palmer and Nutter have been fulfilled. They stated that “before 
the diagnosis of ulcer with anacidity may be made, the anacidity must be 
‘histamine proved’, and the ulcer must be shown not only to be present, but 
to be not syphilitic, tuberculous or carcinomatous.” Of these perhaps the most 
difficult criterion to meet is that of anacidity. This is evident by a study of 
previous reports on this subject and is emphasized by Palmer and Nutter^ 
They reported 3 cases of chronic gastric ulcer in which repeated estimations 
of the gastric acidity were made. In each of them histamine sometimes failed 
to stimulate the production of free hydrochloric acid, whereas subsequent 
stimulation by histamine resulted in an adequate response of acid. Schifi® re- 
corded a similar observation in which a patient received 799 injections of his- 
tamine phosphate in 0.5 mg. doses with detailed gastric analyses over a period 
of fom and one-half years. The response of the patient to the injection of 
histamine varied with respect to the volume output of gastric juice and the 
acidity of it. Variations from a normal response, to relative achlorhydria, to an 
occasional interval of absolute achlorhydria, were noted, the latter being mani- 
fest by a diminished quantity of content, a diminished total acidity, and an 
absence of free hydrodiloric acid. Schiff® concluded that the human stomach 
may temporarily lose its ability, or may exhibit a marked decrease in its abUity, 
to secrete free hydrochloric acid for reasons not definitely known, and that a 
change in the mucous membrane will not be detectable on gastroscopic ex- 
amination. Conditions under which Schiff’s' study was conducted were care- 
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fully controlled. In view of his findings, it is obvious that it is impossible to 
assume that free hydrochloric acid was absent during the genesis of the ulcer, 
in the case we are rejDorting, even though histamine anacidity was noted on 
two occasions during our observation of the patient: once when an active ulcer 
was demonstrable by roentgenoscopic and gastroscopic examination, and at a 
later time when tlie ulcer had entirely healed. Furthermore, in view of these 
observations, we cannot conclude that stimulation by histamine in our case 
would have consistently demonstrated absolute aclilorhydria, had the test been 
done more frequently tlian it was. 

In the light of our experience, and the e.xperience of others, as recorded in 
the literature, it can be said that it is unusual to find an active deeply-pene- 
trating gastric ulcer, possessed with every usual criterion of chronicity, asso- 
ciated wtli histamine achlorhydria. Moreover, a logical explanation of the 
association is difficult. Though the gastroscopist did not note associated gas- 
tritis during the first and second examinations, a mild superficial gastritis was 
noted during subsequent examinations. Gastritis, even though mild, must be 
considered as a factor in the abnormal gastric chemism. It is well recognized 
that chronic gastritis may cause relative achlorhydria, and, if severe, it may 
be responsible for absolute achlorhydria. It would be most unusual, we believe, 
however, for mild superficial gastritis, objectively manifest only by slight red- 
dening of the gastric mucosa and by an increase in mucus, as in our case, to be 
the entire explanation for histamine achlorhydria. 

Estimation of gastric acidity has justly won a secure place in the clinical 
evaluation of ulceration that involves the duodenmn and stomach. We have 
not seen an instance of active duodenal ulcer in which free hydrochloric acid 
in some degree could not be demonstrated by stimulation with histamine. The 
case reported herein calls attention to the fact that a large, deeply penetrating) 
active benign gastric ulcer can coexist with histamine achlorhydria, but our 
observations in no way prove that such an ulcer develops in a stomach in which 
a state of persistent, absolute achlorhydria exists. 

SUSIMAIiy 

This is a case in which a young man had a large, 
gastric ulcer associated with histamine achlorhydria. 

of the ulcer was followed by prompt and complete healing after twenty-se'^^® 
days, and at the time of this report there had been no evidence of recurrence 
in seven years. Unfortunately, it is not known what the gastric acidity ^ 
before the ulcer developed. The patient had been examined at the Mayo 
one year prior to the development of the ulcer, but at that time his 
had been excellent, and no examination of the gastric juice had been ma 

Symptoms of ulcer had been present for only three weeks before an estuna 


deeply penetrating benign 
Active medical treatment 
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tion of the gastric acidity was made, and then no free hydrochloric acid was 
found, either when a modified Ewald meal was employed or when histamine 
stimulation was used. After the latter stimulus the highest concentration of 
total acidity was 14 units. Two years later stimulation mth histamine again 
produced no free acid. The highest concentration of total acidity in the several 
specimens was 12 units. The fact that the man had remained well for seven 
years shows that the ulcer was benign. It is unlikely that complete achlorhydria 
developed in the three weeks in which the s 3 maptoms of ulcer were present. 

* Abramsok, I;eop.; Acta med. Scandinav., 77: 77 : 1931. 

' Rodgers, H. W., and Jones, F. A.: St. Barth. Hosp. Rep., 71 : 141, 1938. 

’ Paimer, W. L. and Nutter, P. B.: Arch. Int. Med., 66 : 499, 1940. 

* Cheney, Garnett: California & West. Med., 27: 78, 1927. 

' Moutier, F., and CotiiENARES, J.: Quoted by Palmer, W. L., and Nutter, P. B.’ 

' SCHUPE, Leon: Arch. Int. Med., 61i 774, 1938. 
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SCUDAMORE, CAPT. M.C, 

Medical Nutrition Laboratory, lS-t9 IPm/ Pers/iini; Road, Chicago P, Illinois, an installation under the 
jurisdiction of The Surgeon General, Department of the Army; and the Research and 
Educational Hospital, University of Illinois College of Medicine 

During tlic past thirty years, various halogcnatcd phthalein compounds 
have been used in clearance tests to detect impaired liver function, and the 
dye which is most commonl}’’ used is phenoltetrabromphthalein disodium sul- 
fonate (bromsulphalein). Since the introduction of this dye in 1924, as a means 
of testing liver function^ local and systemic to.xic reactions have been noted 
and recorded in the literature and commonly recognized. However, a review 
by us of the literature lias failed to reveal any reports of true sensitization to 
bromsulphalein. It is the purpose of this paper to present observations on 
three patients who have e.v'perienced allergicf responses of varying types and 
severity during studies in which bromsulphalein tests were performed at in- 
tervals of 1-14 days or more. 


CASE REPORTS 


Case 1. — K. K. a 53 year old white male with advanced Laennec’s cirrhosis 
had been maintained on a constant regimen for 119 days. During this time he had 
received two series of intravenous infusions of human serum albumin, and nu- 
merous abdominal paracenteses had been carried out while in the hospital to re- 
lieve ascites. There was no past history of allergic reactions. Bromsulphalein 
clearance tests (5 mgm./kg.) were done at weekly or biweekly intervals. On the 
120th hospital day, about 0.25 cc. of bromsulphalein solution was inadvertently 
injected paravascularly into the subcutaneous tissue of the right forearm. The pa- 
tient complained of pain in the area, and within 24 hours developed a kidney 
shaped, painful, circumscribed inflammatory response approximately 10 x 15 cm. 
in size in the surface tissues of the flexor surface of the forearm. Elevation, im- 
mobilization and local application of heat produced rapid improvement and com- 
plete subsidence of the inflammation within four days. One month later, cc. 
of bromsulphalein solution was injected fairly rapidly into the median antecubita 
vein on the opposite (left) forearm. Thirty to sixty seconds after the injection, 
patient experienced nausea, retching, weakness, and severe abdominal cramps- 
first flushed and then became pale but there was no sweating. He had tachycardia o 


*The opinions expressed in this paper do not necessarily represent the ofheial views of any 

governmental agency. ■ j . j. nrc Terome 

t Further studies of the allergic aspects of this reaction have been earned out g{ 

Sievers and Max Samter of the Dept, of Medicine and the Allergy unit of the un 
Illinois College of Medicine. 

(American Journal of Allergy— to be published) 
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110 beats per minute, and the radial pulse was weak. During the next 60 seconds the 
flexor surface of the right arm and the antecubital space became reddened, painful, 
and swollen. The distribution of the elevated inflammatory area was of exactly the 
same shape, size, and position as the first local response which had occurred a month 
previously, and the pain was of equal intensity. At the same time as the reaction 
occurred in the right arm, a crop of urticarial wheals ranging in size from one to six 
cm. in diameter appeared on the patient’s abdomen, back, buttocks, and limbs. 
Lesions did not appear on the head or neck. The patient had moderate conjunctivitis 
but no engorgement of the mucous membranes of the nares. No evidence of asthma 
was found on physical examination of the chest, nor did any diarrhea occur. Five 
minims of a ItlOGO solution of adrenalin were given intramuscularly and 50 mgm. 
of benadryl orally. The systemic manifestations and the intense pruritus accom- 
panying the urticaria were relieved within 30^0 minutes. Thirteen days later 0.1 cc. 
of a 1:100 solution of bromsulphalein was injected intradermally into the patient’s 
forearm in the area where the previous inflammatory responses had been noted. A 
single small urticarial wheal, 1 cm. in diameter developed in the next 15 minutes 
and disappeared at the end of an hour. In an attempt to demonstrate passive transfer 
of the sensitivity, 0.1 cc. of the patient’s serum was injected intradermally into the 
forearms of two normal subjects. Bromsulphalein solution (diluted 1 : 100) was then 
injected into the same sites 20 minutes and 24 hours later but no reaction occurred 
in either instance. 

Case 2. — S. K. a 25 year old white female was admitted to the hospital with in- 
fectious hepatitis. Therapy consisted of a high calorie, high protein diet with supple- 
ments of choline, liver extract, and B complex vitamins. No history of allergy was 
obtained. Intravenous bromsulphalein clearances (5 mgm./kg. of body weight) were 
performed on the first, second, third, seventh and eighth hospital days, with in- 
jections of the dye usually at the same vein site. There was no apparent extravascu- 
lar infiltration and no untoward reaction to the injections. On the 45th hospital day, 
37 days after the last injection, while bromsulphalein was being introduced into the 
same forearm vein, the patient complained of severe pain along the entire proximal 
course of the vein. Immediately thereafter, numerous small urticarial wheals 1 cm. 
in diameter appeared about the site of the needle puncture, but receded without 
medication in 20 minutes. Within the five hours following this, a widespread in- 
flammatory response developed which involved the entire circumference of the hand 
and forearm. The vein was red and tender, but there was no epitrochlear or axillary 
adenitis. Treatment of the arm with moist hot packs, elevation, and immobilization 
was required for 72 hours. 

Case 3. — L. W. a 19 year old colored male was admitted to the hospital for repair 
of an umbilical hernia. No history of allergy was obtained. Bromsulphalein 
(5 mgm./kg. of body weight) was injected intravenously on the first and third hospital 
days without unfavorable reaction. Eight days later, during an injection of bromsul- 
phalein this patient e.xperienced a reaction identical with that described in the pre- 
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vious patient, consisting of pain along the vein and urticaria about the venipuncture 
area, both of wliicli persisted for 20 minutes. Shortly aftenvard, generalized in- 
flammation of the forearm appeared which subsided after 96 hours of local therapy. 

DISCUSSION 

When aqueous solutions of the various halogcnated phthalein compounds 
were first introduced as agents capable of demonstrating disturbed liver func- 
tion, they frequently produced local irritation, phlebitis and tlirombosis. Un- 
fortunately, after intravenous d 3 'e tests, several deaths occurred which were 
presumably due to thromboses in large vessels-. In one fatality, demonstration 
of the dj'e witliin the thrombus stimulated search for a less to.vic material, and 
in 1924 Rosenthal and White introduced bromsulphalein as a safe test of liver 
function. Subsequent modifications of the original technique have now been 
developed so the current procedures possess simplicity and almost complete 
freedom from reactions. Only occasional undersirable toxic reactions to brom- 
sulphalein have been observed but these are apparently rare and without 
serious consequences. They consist of local and general reactions. The former 
reaction arises foUow^ing improper injection of the dye into extravascular or 
paravascular tissues and this is at times associated with localized signs of in- 
flammation, phlebitis and thrombosis. Generalized toxic reactions also occur 
such as transient headache, faintness, and chills. Mateer et al reported that 
such reactions were much more frequent with the 5 mgm. dose than with a 
dose of 2 mgm./kg. of body weight®. Unger and Shapiro who used the 5 mgm./ 
kg. of body weight dose noted several instances of severe shaking chills and 
fever following injection of the dye and one of their patients developed pe- 
ripheral vascular collapse^ ■ ®. The manufacturers of bromsulphalein attributed 
the systemic reactions to the presence of a calcium salt of bromsulphalem 
which is more toxic than the sodium salt. The current manufacturing process 
completely eliminates the undersirable calcium salt. 

Even though the literature contains only rare reports of immediate local and 
generalized reactions to bromsulphalein, it is important to stress the possibility 
of such reactions and emphasize the necessity for the slow intravenous injec- 
tion of the dye. In our studies, an injection rate of 5 cc. per minute has been 
satisfactory. That individuals can develop a true hypersensitivity to brom 
sulphalein has not been recognized, and we were unable to find a single report 
of hypersensitivity following a search of the literature, nor have the manufac 
turers of bromsulphalein any information about such reactions®. 

The first patient described, K. K. without doubt has become hypersensitive 
to the dye for he showed a true sensitization response to injections 
latent period. This consisted not only of an anaphylactoid 
local tissue sensitivity to provocative testing, and suggests the ability o ro 
sulphalein to act as a hapten antigen. 
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The two other cases are not so clear cut. However, both patients de- 
veloped urticarial wheals and extensive local reactions which occurred after 
a latent period of 37 and 7 days respectively. It should be noted that an unusual 
technique was employed in carrying out the bromsulphalein tests on these two 
patients. In them, the physicians were accustomed to perform serial brom- 
sulphalein tests by repeated injection into only one vein, and frequently to use 
the same site of entry for the needle. It is quite possible that under these cir- 
cumstances some of the dye was spilled extravascularly and sensitized sur- 
rounding tissues. 

Our reason for presenting these cases is to call them to the attention of the 
profession so that patients who have experienced these types of response wiU 
be treated with the same precautions as individuals manifesting other types 
of sensitivity: that is, a patient should be informed of his condition and further 
tests should not be carried out without desensitization or proper precautions 
for the management of potentially dangerous allergic manifestations. 

CONCLUSIONS 

Allergic reactions were observed in three patients following the use of serial 
bromsulphalein liver function tests. One patient had an alarming anaphylactoid 
response involving his skin, cardiovascular, and gastrointestinal systems. In 
the other two patients, the reactions were mild and localized in the arm used 
for injections. 

The reactions suggest that bromsulphalein may act as a hapten antigen, and 
that when this test is employed serially, proper precautions should be taken to 
treat anaphylactoid reactions should they occur. 

The authors wish to thank Dr. Robert W. Keeton, and Dr. George Lavers 
of the University of Illinois Research and Educational Hospital for permission 
to cite two of their cases, S. K., and L. W. And to thank Dr. Robert Kark and 
Dr. Robert Johnson for their help and advice. 
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Editorials 


J. ARNOLD BARGEN IS ELECTED PRESIDENT 

At the annual meeting of the American Gastroenterological Association, Dr. 
J. Arnold Bargen was elected president. This was a happy choice and a fitting 
reward for years of distinguished service in gastroenterolog}'’, and years of 
faithful service to the Association. Dr. Bargen was secretary from 1942 to 1947, 
second vice-president from 1947 to 1948, and first vice-president from 1948 to 
1949. 

As everyone knows. Dr. Bargen has made a life-long study of intestinal 
lesions and especially chronic ulcerative colitis. Because of his great interest in 
colitis, physicians have sent him cases from all over the world until today his 
personal knowledge of the disease in all its bizarre forms has become ency- 
clopedic. In many places ulcerative colitis is looked on as Bargen’s disease. 

Dr. Bargen is a tremendous worker, a prolific writer, an effective speaker, a 
kind, friendly man, a good colleague, and an able therapist who inspires his 
patients with hope, and lifts them up with his faith and his entliusiasm. 

He is professor of medicine in the Mayo Foundation of the University of 
Minnesota, and head of a section in the Division of Medicine in the Mayo 
Clinic. He has been honored by election to the Central Society of Clinical Re- 
search, the Central Clinical Research Club, Sigma Xi, and many foreign med- 
ical associations. In 1945-1946 he was chairman of the section on gastro- 
enterology of the American Medical Association. 

He is the author of some 300 medical publications, including The Manage- 
ment of Colitis (1935) and The Modern Management of Colitis (1943). He 
co-author with Rankin and Buie in writing “The Colon, Rectum and Anus 
(1932), and he has contributed long articles on the bowel to several encyclo- 
pedias such as those of the Oxford University Press, Piersol and Bortz, an 
Tice. 

The members of the American Gastroenterological Association are glad to 
welcome “J.” to the presidency. 


A NEW DRUG FOR NAUSEA 


In the year 1947, chemists of the Searle Company 
Dramamine (/3-di-methylaminoethyl benzohydryl ether 


prepared a drug caUed 

8-chlorotheophyllinate) 
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and sent some to the allergy clinic of the Johns Hopkins University Medical 
School for investigation. It was hoped it would be helpful in the control of the 
symptoms of hay fever and urticaria. Fortunateh', some of the drug happened 
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At a mcctini^ of the Johns Hopkins Medical Society, in lA'bruary 1949, 
Leslie X. (lav and I’avd IC. Carliner reported on llie use of the new drug. Re- 
cently in the .April S, 1949. ntnnher ofSrinirr (pp. .\59-.R)0) they tell how the 
giving of 100 mg. of Dramamine eveyv five hours to persons at sea kept 372 
of .i<S9 persons from developing seasickne.ss. ]’lac:el)os were given to a control 
groiij) in order to rule end a p.svchic effect. 

4'he tests carried out In’ Stricklin and Hahn ('rei)orted in the same number 
of Science) on air sickness were more strenuous. Men were sent aloft in planes 
which were then made to yaw, fishtail, roil and j>itch until 55.6 j)cr cent of the 
men who received a placebo got sick. Of those who got Dramamine only 28.7 
])er cent got sick. 

Already a few reports indicate that the drug can be useful in cases of nausea 
clue to nervousness, migraine, fatigue or cerebral arteriosclerosis. 

[W. C. A.] 


THE CALMING EFFECT 01’ DIBENAMINE 


In a recent number of Gaslrocntcrology we have had occasion to comment 
on the remarkable efi'ects of the drug, clibenamine, whicli blocks sympathetic 
action. In a recent article, Dr. F. V. Rockwell (Psychosomatic Medicine, 
10:230 [July-Aug.] 1948) reported some interesting results from the use of this 
drug in persons with certain psychopathologic syndromes. He remarked that 
dibenamine is moderate!}'’ to.xic, but if properly used it can be safely admin- 
istered over prolonged periods of time. Rats, given three times the blocking 
dose daily for two months, showed no permanent ill-effects. Unfortunately, the 
drug cannot be injected into tissues because it produces necrosis. It can be 
given safely only by mouth or intravenously. 

Rockwell gave 16 neuropsychiatric patients intravenous doses of from 200 
to 400 mg. in 500 cc. of a 5 per cent solution of glucose. He ran the dose m 
during a period of 60 to 90 minutes. Of these patients, 7 had no toxic symptoms, 
3 suffered nausea, with or without vomiting, 1 had nausea and mild epileptoid 
symptoms, and 5 showed epileptoid symptoms of varying degrees without 
nausea or vomiting. Apparently, dibenamine has convulsive properties, with 
a selective action on the temporal lobe. One patient started with loud, un- 
controllable laughter, and ended up screaming. She said she was experiencing 
marked fear, and felt she was losing her mind. The patient had previously been 
feeling dazed, dizzy and miserable, tense and anxious and sometimes depresse 
and hopeless. Her unhappy reaction to the drug lasted about an hour. 

To the internist, the most interesting result was obtained in the case of u 
woman who for some time had been anxious, depressed, at times alcoholic, 
ported that she immediately felt relaxed, with a feeling of tranquility whic 
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■was novel to her and for -which she -was most grateful. Important also -was the 
release from a stomach-ache, ■which she had had for a long time. The patient 
also said that immediately her feeling of -wasteful nervous energy was greatly 
reduced, and her power of concentration was therefore doubled. She was able 
to read well again for the first time in years. 

In all, 50 patients were treated, and in some of them the improvement was 
marked. In others, the drug did not help much. Probably the most important 
point is that a drug that blocks sympathetic nerves has been found, and one 
which in some patient can bring tranquility and peace of mind. Perhaps with 
time other and more satisfactory drugs of this type -will be found. A new and 
important book on the subject is Bovet and Bovet-Nitti’s Structure et activiti 
pharmacodynamiqtie des medicaments du systeme nerveux vegetatif, published by 
S. Karger, Basel, in 1948 (849 pp.) 

[W. C. A.] 

GENES AS DETERMINERS OF CELLULAR BIOCHEMISTRY 

Da^dd M. Bonner, of Yale University, in the December 31, 1948, number of 
Science, has written an article which -will be of tremendous interest to all nu- 
tritionists and biochemists. He there sums up some of the work which has been 
done of late particularly -with the bread mold, Neurospora. As many readers 
of Gastroenterology know, when this bread mold is exposed to radiation of cer- 
tain types, mutants appear which apparently have lost one gene, and -with this 
change have lost the ability to form an enz 3 mie which will bring about a certain 
biochemical reaction. As a result, in order to grow the new strain of Neuro- 
spora, the experimenter must add some chemical to the medium. In this way 
the intermediate products of a number of chemical reactions in the body have 
become known. 

Incidentally, it is curious that the mutants rarely develop an ability to per- 
form new reactions. Usually they lose the power to perform some old reaction. 
Already it is known that the mutant strains of Neurospora have lost their 
ability to synthesize the B -vitamins, most of the amino acids, and several of 
the purines and p 3 Timidines. 

E-vidence has been obtained to indicate that at least four separate genes are 
essential to the synthesis of niacin. Alteration of any one of these four genes 
gives rise to a mutant which cannot grow unless niacin is added to the culture. 
In general, it has been observed that several genes are concerned -with the syn- 
thesis of each of the -vitamins and amino acids. 

Very interesting is the fact that the general pattern of synthesis is similar 
for Neurospora and the higher plants and animals. Significant also is the fact 
that in a mutant which lacks the enzyme to produce a certain chemical reaction 
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this substance, because it cannot be broken down and metabolized, accumu- 
lates in tlic tissues and tlicrc may do harm, much as in a gouty person where 
uric acid accumulates in tlie body until it does harm. 

Nearlj^ every biocliemical reaction that occurs in a living cell requires en- 
zymatic catalysis. Since a gene is necessary for the production of each one of 
these enzymes, the question is now being raised, “Will not a cell need an as- 
tronomical number of genes in order to carry out all the various reactions that 
are necessary to its metabolism?” Today the geneticists estimate that the num- 
ber of genes in various organisms is around 10,000; hence the question is, “Are 
10,000 enough to run a cell?” Bonner thinks they probably are. The number 
of necessary reactions which are now known to biochemists runs to about 1,000, 
which leaves 9,000 for the working of other unknown types of reaction. Possibly 
this is enough, although it would seem doubtful. 

One question that is coming up in the field of human genetics is, “Are neuroses 
and psychoses and convulsive disorders each produced by one defective gene? 
From the fact tliat a defective nervous inheritance shows itself usually in so 
many different ways in the various members of a family, it seems probable 
that it takes at least hundreds of good genes to make a good brain, and per- 
haps scores of bad genes to make a very poor brain. Future research will tell 
if this view is correct. Some day, also, we may know how many genes it takes 
to make a tendency toward duodenal ulcer, or congenital polyposis of the colon. 

[W.C.A.] 



Comments 


Readers are imitcd to contribute to the Comment Section of Gastroenterology 
short notes expressing their opinions on controversial topics and matters of cur- 
rent gaicral interest. 

GASTROSCOPY UNDER PENTOTHAL-CURARE ANESTHESIA 

Since our paper on the subject appeared in GASTROENTEROLOGY (10: 
978, 1948), additional experience with gastroscopy under pentothal-curare an- 
esthesia has demonstrated the advisability of using intratracheal intubation for 
a constant supply of oxygen in the strength of 25% to 50% diluted in nitrous 
oxide. This is an additional safeguard which is indicated. 

We have encouutered no difficulty with instrumentation with the intra- 
tracheal tube in place. 

It is to be again emphasized that this procedure is not to be used routinely, 
but only in the most difficult cases and only if a competent anesthetist is in 
charge of the anesthesia. 

S. J. Stempien, M. D. 
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Book Reviews 


Thank God i-or my Heart Attack. Charles Yale Harrison. Henry Holt 
and Company, Inc. New York. 1949. pp. 144. Price S2.50 
This is tlic story of a writer wlio sufTered an acute coronary infarction and cameout 
of it alive. Being a writer of ability he is able to describe well his emotions and his 
experiences from the start of his pain to the time wlicn he was able to go back to work. 
He has done a good job and the book should be read by physicians. All such books 
should be read by ph)^sicians to show them liow a patient reacts to what they say 
and do. There arc man}'' things we physicians would not do to patients if we read 
more of the books of this type that have been written in the last fifty years. 

Medicajients DU Systeme Ner\^ux Vegeta tit. D. Bovcl cl F. Bovet-Nilli. Bale 
(Suisse) S. Karger, pp. S49. 

This is a splendid work which every library and every department of pharmacology 
and physiology and research medicine will have to have. It deals with scores or 
hundreds of synthetic substances whicli have effects on the vegetative nervous system- 
It is a veritable mine of information. 


Psychosocial Medicine. A Study of the Sick Society. Ja7nes L. EalUday, M.D. 

W. W. Norton & Company, Inc. New York. pp. 278. Price $3.50. 

Dr. Halliday of Scotland is a prominent British psychiatrist nowgreatly interested 
in public health. He has been a general practitioner and epidemiologist and a public 
health administrator. Recently he was the guest in this country of the Rockefeller 
Foundation. 

When a thoughtful, devoted physician takes over the job of caring for the health 
of a nation, he begins to think of disease, not as something that affects an indivHua 
for a week or two but as something that affects millions of persons to different degrees. 
He begins to wonder why certain persons get the illnesses they do and what could be 
done to protect them from trouble; what could be done to protect society from t e 
tremendous burden of the care of the chronically ill. The doctor begins to see a so 
very clearly that his biggest problem is that of caring for psychopathic persons an 
persons who have become ill because of the strains of life. The doctor begins to stu y 
disease not only in the twenty minutes in which a patient is in the office but throug 
out the man’s lifetime. He begins to see the relation between early rheumatic 
and chorea and later heart disease, hypertension, kidney disease, anemia, etc. 
doctor begins to see also how a tendency to fibrositis or arthritis can dog a 
footsteps from the age of twenty to the age of eighty. He gets interested a.lso ^ 
way in which a tendency to disease shows up in the several brothers and sisters 
large family. 
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To the philosophically inclined physician this can be a most interesting book to 
read. The book shows perhaps better than any other such treatise why civilized 
man is now making fumbling attempts at improving the health of the nation as a 
whole. Society may not as yet be going at this sensibly, but eventually it may muddle 
through to the sort of medicine which Dr. Halliday sees way off in the future. 

Food and Facts tor the Diabetic. Joseph H. Barack, M.D. Oxford University 

Press, New York. 1949. pp. 113. Price $4.00 

This is an attractive volume. Most of it is taken up with diet lists, some for men 
and some for women. It looks like a valuable and helpful volume for diabetics. The 
author says that diabetes appears to have been known in 1500 B.C. It was described 
in an Eg 3 rptian manuscript. 

How TO Become a Doctor. George R. Moon, A.B., M.A. The Blakiston Company, 

Philadelphia. 1949. pp. 131. Price $2.00 

This is a helpful volume for anyone planning to go into medicine, because it 
answers practically all the questions that such a person would be asking. It deals 
with the problems of choosing a college and gives a list of the schools with their 
minimum admission requirements and the average annual fee for instruction. Ap- 
parently that fee now runs anywhere from $200 for state residents to perhaps $750 
for private schools or non-resident in state schools. There is information also about 
schools for veterinary medicine and chiropody. 

It is a book that ought to be in every library. 

Schistosomiasis Mansonino Brasil. Drs. Cesar Pinto e Antonio Pirrnalo de Almeida. 

1948. Imprensa Nacional, Rio de Janeiro, Brasil, pp, 287. 

This is a large monograph with 287 pages beautifully printed and written and 
illustrated, on Schistosoma mansoni, as it is met with in Brazil. The writers have 
done a fine piece of work. In some of the provinces of Brazil over 30% of the samples 
of feces examined contained Schistosoma, and about 15% of the livers examined 
were infested. The authors have found that the armadillos of Brazil are highly sus- 
ceptible to infestation. The authors show the picture of a woman with a spleen which 
must have weighed about half the weight of the person. 

This volume will be of interest to all students of tropical medicine. 



INTERNATIONAL SOCIETY OF INTERNAL IVIEDICINE 

The International Society of Internal Medicine will hold its second meeting 
in Paris in the spring of 1950. This organization was founded as a result of the 
efforts of a group of Swedish and Swiss physicians with the approval and as- 
sistance of UNESCO. An organization meeting, held in Basle in September, 
1948, was attended by physicians from si.vtcen countries. Many of the founders’ 
group (nearly all of -whom are teachers of medicine in their respective countries) 
have travelled or studied in the United States. The organization is a member 
of the Association of International Medical Congresses, which met under the 
auspices of WTIO and UNESCO in Brussels in April, 1949. 

The purpose of the International Society of Internal Medicine, as stated in 
its constitution, is "to contribute to the development of scientific knowledge 
and education in internal medicine and to promote personal relationship be- 
tween internists in all countries.” It is obvious that such an organization may 
do much to re-establish the international contacts between practitioners 
and teachers of internal medicine which were disrupted by World War II, and 
for this reason, may appeal to many American physicians. 

Membership is restricted to qualified internists, who have been accepted as 
members of the national associations of internal medicine in their several coun- 
tries. Dues are purely nominal (10 Swiss francs per annum). A substantial 
group of Swiss, Italian and Swedish physicians have already applied for mem- 
bership, and plans for the Paris congress are proceeding imder the direction 
of Professor A. Gigon of Basle (President of the Society), Dr. Nanna Svart2 
of Stockholm and Dr. L. Justin-Besancon of Paris. 

American, Canadian and Latin-American physicians who may be interested 
in membership may direct their inquiries to Dr. A. M. Snell, 102-110 Second 
Avenue Southwest, Rochester, Minnesota. 
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MOUTH AND ESOPHAGUS 

Sweet, R. H. Carcinoma of the superior 
mediastinal segment of the esophagus. A 
technique for resection with restoration of 
continuity of the alimentary canal. Sur- 
gery, 24: 929 (Dec.) 1948. 

A lesion in the superior mediastinal segment 
of the esophagus is too high for the perform- 
ance of a supra-aortic intrathoracic esoph- 
agogastric anastomosis. A tedinique is de- 
scribed whereby the stomach may be brought 
up behind the hilum of the lung and lateral 
to the aortic arch. The gastric fundus can 
be placed in the qpex of the left pleural 
cavity. 

Through a transthoracic approach (re- 
moving the eighth rib), the stomach is mo- 
bilized by incising the entire gastrocolic lig- 
ament to the level of the pylorus. The left 
gastric vessels are cut and the gastrohepatic 
ligament is incised to the level of the pylorus. 
Blood supply to the stomach is maintained 
through the right gastric and right gastro- 
epiploic arteries. The second stage of the op- 
eration involves remoATil, through an anterior 
incision, of the medial half of the left davide 
and a corresponding segment of the left first 


rib. This produces an opening in the base of 
the neck through which the fundus can be 
drawn, without danger of compression, for 
anastomosis to the high-l 3 dng proidmal eso- 
phageal segment. 

A case is reported wherin this operation 
was applied successfully to a 55-year old man 
who had an esophogeal carcinoma at the 
level of the manubrium of the sternum. The 
operation affords restoration of the conti- 
nuity of the alimentary canal in place of re- 
sorting to a gastrostomy or a cervical eso- 
phageal stoma. For anatomic reasons, the 
operation does not permit wide dissection 
and would not be indicated in a patient 
where there is appredable local invasion of 
structures surroimding the upper esophagus 
by the neoplasm. 

Lemuel C. McGee. 
STOMACH 

Finestone, E. 0. The fallacy of hydro- 
chloric acid interpretations in gastric sur- 
ger>'. N. Y, State J. Med., 48: 2724 (Dec.) 
1948. 

The operations performed in the surgical 
treatment of peptic ulcer are aimed at the 
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reduction of the gastric acidity. Failure to 
c-xamine the postoperative gastric contents 
for total chlorides has led to some miscon- 
ceptions in interpreting the results of surgery. 
Hydrocliloric acid is the major constituent 
of gastric secretion and is formed mainly in 
the fundus and body, and to a Ic.sser c.xtcnt 
in the pyloric region. Its main function is to 
activate pepsin. Tire total chlorides include 
those derived from free HCl, combined IICl 
and inorganic chlorides. Tire last arc either 
secreted as sucli by the gastric mucosa, or 
result from the combination of free HCl (in 
the gastric juice) with regurgitated duodenal 
or jejunal contents. Tlic concentration of 
free HCl in the stomach will depend on many 
factors. The total chlorides arc the truest in- 
dication of the total HCl secreted. 

PinLip Le\7tsky. 

Krisnapoller, N. H. Bcitragzum Rclicfbild 
beim Magcncarcinom (Mucosal relief 
studies in gastric carcinoma]. Acta Radiol., 
28: 352 (Aug.) 1947 

The importance of mucosal relief studies in 
the early diagnosis of gastric carcinoma has 
been repeatedly stressed. Characteristically, 
the mucosal folds are indurated, stop sud- 
denly at tlie tumor margin, and ulcerate in 
a rather typical saucer-like fashion. I’nicre 
infiltrating carcinoma invades the mucosa as 
well as the submucosa, the rugae are not 
easily obliterated bypalpation, whereas those 
tumors that are limited to the submucosa 
will exhibit an obliteration of the rugal folds 
on fluoroscopic palpation. Anotlier source of 
error concerns the fact that, on X-ray ex- 
amination, superimposition of the gastro- 
intestinal folds of one wall onto a lesion on 
the opposite wall may so mask the patho- 
logical changes that an ulceration may be 
considered benign instead of malignant or 
even completely absent. Films taken in 
various obliquities as well as careful pressure 
fluoroscopy will reduce the incidence of errors. 

A. I. Friedman. 

OvERGAARD, K. Polyps of the stomach and 
duodenum. Acta Radiol., 30: 343 (Nov.) 
1948. 

Twelve gastric and 5 duodenal polyps were 
observed by the author over a period of 11 
years. Gastric polyps are most commonly 


found in the antrum, in patients over 40 
years of age. The incidence of both types 
varies from 0.1 to 2.3 per cent. Except for 
leiomyomata, polyps arc the most common 
benign tumor in these organs. The most 
recent studies indicate that they result from 
an extreme inflammatory reaction. Histo- 
logically, they arc composed of various t>'pes 
of epithelial cells on a connective tissue stalk, 
not specifically glandular epithelium. 

The symptomatology is indefinite and in- 
cludes dy.spcpsia, postprandial distress, fre- 
quent hematemesis or mclena, occasional 
nausea, vomiting of mucus, and rarely, col- 
icky pain. Diagnosis is by X-ray. In the 
stomach, the filling defect generally is cen- 
tral and rounded, circumscribed, occasionally 
lobulatcd. The stomach contour is normal 
and mobile, the mucosa is normal, as is 
peristalsis. Compression is necessary to find 
small pnlj-ps. With large polyps, the picture 
is blurred and the filling defect not charac- 
teristic. The most favorable technique^ is 
sparse barium-filling with mild compression 
in the horizontal position. 

Although bleeding is an occasional serious 
symptom, it is never menacing. The principal 
complication is malignancy, and its incidence 
varies from 2 to 40 per cent. Only 1 of the 
17 cases presented had cancer in the same 
stomadi. The frequency of cancer of me 
stomach where poljqjs already exist is 
times as high as cancer of stomach withou 
polyps. However, it is likely that the irregu 
lar wart-like mucosal thickenings, that are a 
constant feature of chronic atrophic-hypo^ 
trophic gastritis, give rise both to polyps an 
cancer, mile the pobT must be considerea 
as a sign of the presence of a pathologic con 
dition which may develop into cancer, i ’ 
not in itself a pre-cancerous condition whim 
calls for radical therapy. Treatment theretore 
is dietetic, with constant observation i 


ling gastroscopy. . , 

^ollow-up studies have shown increa , 
ise, no change in size of polyps, or a r 
ignant growth. For differential ' 

omata, fibromata and neurinoma a 
roader base, a smooth outline a 
change with pressure, and often a 
crater. A prolapsing 
:osa may make the diagnosis ‘ 

A. I. Friedman. 
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Cove, A. M. and Curphey, W. C. Prolapse 
oi redundant gastric mucosa. Surg. Gyn. 
Obs., 88: 108 (Jan.) 1949. 

A review of 650 consecutive X-ray examina- 
tions revealed that prolapse of redundant 
gastric mucosa occurred in 22 cases (3.38%) 
indicating that the condition is more 
common than generally suspected. The 
symptoms of prolapsed mucosa are never 
characteristic and do not permit a clinical 
diagnosis of the disorder. Consequently, diag- 
nosis is based on the roentgenologic findings 
which show a central filling defect near the 
base of the bulb, most often lobulated. The 
most common complication of prolapse is 
gastrointestinal hemorrhage. Treatment in 
these patients is usually confined to medical 
measures. Surgery, however, is indicated in 
those cases who do not respond to medical 
treatment and in those patients having re- 
peated severe gastrointestinal hemorrhage. 
The surgical procedure of choice has been 
antrotomy with division of the pyloric mus- 
cle, resection of an abundant portion of the 
prolapsing gastric mucosa, followed by a 
Horsley or a Finney pyloroplasty. The au- 
thors do not feel justified in doing the more 
radical procedure of partial gastric resection. 

Francis D. Murphy. 

BOtVEL 

Jones T. E. and Turnbull, R. B. Familial 
polyposis of the colon; diagnosis and treat- 
ment. Surg. Clinics N. Am., 1171 (Oct.) 
1948. 

The authors report a series of 22 cases, in 8 
of which carcinoma was present at the time 
of first examination. There was usually a 
history of bloody diarrhea, loss of weight 
and anemia. Diagnosis was made by procto- 
scopic examination; the double air contrast 
enema technic being especially valuable. 
Family history in 9 of the 22 cases revealed 
polyposis in other members of the family. 

The recommended treatment is surgical 
and, because of eventual malignant degener- 
ation, radical procedures are advocated. The 
ideal procedure is obliteration of the poljqis 
from the anus to the lower 5 inches of sig- 
moid colon, fo’lowed by ileosigmoidostomy; 
and, at a still later date, colectomy. The ob- 
jective is removal of all potential neoplastic 
tissue c-xcept that which can be viewed 


through the proctoscope. The technic and 
preparation of such cases for operation is de- 
scribed. Four cases, illustrating important 
features of the disease, are presented. It is 
believed that all such polyps will ultimately 
undergo malignant change, but the time of 
such change is uncertain. 

Frank G. Val Dez. 

Maxtoll, E. a., Crile, G. Jr., and Dins- 
more, R. S. Malignant tumors of the small 
intestine. Surg. Clinics N. Am., 1149 (Oct.) 
1948. 

Forty cases of malignant tumors of the small 
intestine are reviewed, carcinoma being pres- 
ent in 21, sarcoma in 13, carcinoid in 5, and 
sarcoma plus carcinoid in 1. Malignant 
tumors of the small intestine form only 3 
per cent of such tumors found in the in- 
testinal tract. An equal frequency was found 
in the portions of the small intestine but car- 
cinoma was more frequent in the duodenum 
and jejunum, whereas sarcoma was more 
frequent in the Ueum. The average age of 
patients with malignancy of the small bowel 
is 52.6 years. 

The symptoms usually appear late in the 
disease and include loss of weight, fatigue, 
anemia, and cramping pains in the mid- 
abdomen. A diagnosis was made by roent- 
genography in 46 per cent of cases. The tech- 
nic was found to be more reliable if only 
small amounts of barium were given by 
mouth. MTien the lesion was low, a barium 
enema afforded better visualization of the 
terminal ileum. 

The treatment of choice in the early stage 
is resection with side-to-side anastomosis. 
Palliative procedures such as gastroenteros- 
tomy or enteroenterostomy may be prefer- 
able in more advanced cases. Postoperative 
X-ray therapy is indicated in the cases of 
sarcoma. The prognosis is poor except in the 
carcinoid tumors. 

Three case reports are given; one of car- 
cinoma, one of sarcoma and one of coexisting 
sarcoma and carcinoid in the terminal ileum. 

Frank G. Val Dez. 

Haskell, B. and Friedsun, M. H. F. One 
year’s treatment of non-specific ulcerative 
colitis with intestinal extract. Am. J. Surg., 
709 (Dec.) 1948. 
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Believing non-specific ulcerative colitis to be 
an intestinal deficiency disease involving an 
intrinsic protective factor, extracts of hog in- 
testinal mucosa were therajicutically admin- 
istered to 27 patients for a minimum period 
of 1 year. Included in this scries, were 8 men 
and 19 women, whose ages ranged from 16 
to 57 years. Diagnosis of each case was 
established after clinical, laboratory, roent- 
genologic and endoscopic studies and similar 
examinations were used in determining tlic 
results of treatment. The extract of hog in- 
testinal mucosa was administered in divided 
doses of 50-100 gm. daily. Treatment con- 
tinued for several months at tliis dosage level 
and was reduced or witlidrawn when im- 
provement was marked. Symptomatic and 
sigmoidoscopic evidences of improvement 
were noted in 24 cases. After remission of 
symptoms, withdrawal of tlie intestinal ex- 
tract or substitution of a placebo resulted in 
relapse, with remission occurring again upon 
resumption of treatment. It is probable that 
sustained improvement can be maintained 
only by continued administration of the ex- 
tract. 

Michael W, Shutkin. 

Bacon, H. E. and Vaughan, G. D. Surgical 
management of lesions of the large bowel 
Am. J. Surg., 76: 648 (Dec.) 1948. 

In the authors’ series of 800 patients with 
cancer of the colon, the distribution w'as as 
follows: Sigmoid, 112; rectosigmoid, 261; 
rectum, 206; and anal canal, 21. The ap- 
proach to the management of malignancy of 
the lower colon included: (1) All growths in- 
volving the mid and proximal sigmoid were 
removed by immediate establishment of in- 
testinal continuity either by the open or 
closed technique, or the Mikulicz-Rankin 
method of exteriorization. (2) All lesions in- 
volving the distal sigmoid, rectosigmoid and 
ampullary portion of the rectum were ex- 
tirpated by proctosigmoidectomy without 
colostomy and with preservation of both the 
internal and external sphincters. (3) Those 
lesions involving the anal canal and lowest 
3 cm. of the rectum were excised by methods 
in which the sphincter muscles are sacrificed 
and a permanent abdominal colostomy es- 
tablished. The incidence of local recurrence 
was 17.9 per cent. Benign polypoid lesions 
of the sigmoid were removed through a sig- 


moidotomy ; in 50.9 per cent the lesions were 
found on serial section to be grade I or grade 
II adenocarcinoma. 

In chronic ulcerative colitis, surgery must 
be considered a means of preserving life 
after the failure of a thorough rigid medical 
regimen. Diverticulitis is generally a medical 
problem with surgeiy reserved for the com- 
plications such as abscess, perforation, ob- 
struction, and suspected malignancy. Clo- 
sure of a colostomy proximal to the lesion 
is best postponed for several months. Hemi- 
colectomy and proctosigmoidectomy, with 
transplantation of tlic transverse colon to the 
anus and preservation of the anal sphincter 
musculature, were performed in a series in- 
cluding polyposis, diverticulitis, malignancy, 
ulcerative colitis with malignanc}', and stric- 
ture. The most satisfactory’ treatment for 
rectal stricture due to lymphogranuloma 
venereum is colostomy followed later by 
perineal excision. In intestinal polyposis, 
radical surgical extirpation should be insti- 
tuted witli no delay’. 

Michael W. Shutkin. 


Scarborough, R. A. and Klein, R. E- 
Polypoid lesions of the colon and rectum 
Am. J. Surg., 76: 723 (Dec.) 1948. 
Observations are reported on 458 cases of 
bem'gn polypoid disease of the colon and rec- 
tum. Benign non-premah'gnant tumors en- 
countered were fibroma, my’oma, endome- 
trioma, hemangioma, granuloma, lyunphoi 
polyps, and giant follicle lymphoid tumors. 
Premalignant types, comprising 95 ptf cen 
of cases, were inflammatory hy’perplasia, fay 
perplasia, adenoma and papillary adenoma. 
Malignant degeneration w’as found in 30 per 
cent; in only 8 cases, was it possible 
onstrate this by’ multiple biopsies. Of me ^ 
malignancies, 2 were inoperable and 14 wer^ 
treated by radical resection. Every’ 
ably benign papillary adenoma shorn 
completely excised or removed by j 

snare, and all of the tumor carefully .* 
histologically for malignaiit degenera i 
The incidence of polyps in males was 
per cent greater than in females. The 
ranged from 5 days to 94 years. The m 
quency of diagnosis of polypoid 
the second decade of life is striking, 
nosis was reached by endoscopic an ,. 
gen examination which was advised annual y 
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in all treated cases. X-ray diagnosis must 
indude both the barium enema and double 
contrast air examination of the colon and 
rectum. Bleeding in the presence of diverticu- 
litis has usually been found due to a co- 
existing adenomatous neoplasm. Proper 
treatment is dependent upon accurate de- 
termination of the presence or absence of 
malignancy. Methods of treatment range 
from rigid wire diathermy, diathermy snare, 
electrodesiccation, colostomy to resection. 

Michael W. Sottkin. 

Kerb, J. G. Polyposis of the colon in chil- 
dren. Am. J. Surg., 76: 667 (Dec.) 1948. 
Bleeding from the bowel in children is most 
often due to an adenomatous polyp of therec- 
tum or colon. The two dinical types of intes- 
tinal polypoid disease are multiple polyposis 
of the familial type and polypoid lesions, 
in which one or very few polyps ate found. 

In a consecutive series of 349 children, 
polyps were discovered in 100. The single 
symptom common to all was the painless 
passage of blood-streaked mucus from the 
bowd. The history of bleeding coveted 
periods from a few days to several years. 
The passage of small blood dots was fre- 
quent. Larger hemorrhages were caused by 
^e sloughing of large portions of the polyp; 
self-amputatiop occurs frequently in chil- 
dren. In 68 patients the polyp was single, 
and in 32, there were multiple polyps. 
Ninety-eight cases were 11 years of age or 
younger; the average age was 3.4 years. 
Other than the passage of bloody mucus, 
symptoms (in the order of frequency) were: 
protrusion of the pol)q) (28%), diarrhea 
(19%), and abdominal cramps (18%). Rectal 
prolapse is difierentiated from protrusion of 
a polyp by the history and the dark port 
wine color of the protruded polyp. 

True diarrhea is not uncommon. Cramps 
vary in intensity with the size and location 
of the pol^q). The diagnosis depends upon 
an adequate endoscopic and radiographic ex- 
amination of the colon. The complications 
of severe bleeding, anemia, obstruction, intus- 
susception and cardnoma are serious indica- 
tions for early extirpation. Electrocoagula- 
tion is adaptable for terminal lesions, whereas 
colotomy is performed for the higher tumors. 
These poljpis appear to be true neoplasms 
and are subject to malignant degeneration 


in children, although not with the same fre- 
quency as observed in adults. 

Michael W. Shutkin. 

Alexander, M. B. Infantile diarrhoea and 
vomiting. A review of 456 infants treated 
in a hospital unit for enteritis. Brit. Med. 
J., 4587: 973 (Dec.) 1948. 

The organization of a hospital unit for the 
treatment of enteritis in infants is described. 
A total of 456 infants under the age of 1 
year was treated in this unit during 1945 
and 1946. Two himdred and fifty-ei^t of 
the series (56.6%) were dehydrated during 
the course of their illness. There were 22 
deaths, a mortality rate of 4.8 per cent for 
all cases, or 8.5 per cent for infants who were 
dehydrated. There were no deaths among in- 
fants who were not dehydrated. Parenteral 
infections were found on admission in 238 
cases. The association between parenteral in- 
fections and dehydration is low, and this 
series does not support the view that such 
infections are a major factor in the causation 
of diarrhea and vomiting. The importance 
of prevention or early correction of dehydra- 
tion, the necessity for intravenous therapy 
in severe cases, and the need for prevention 
of cross-infection are emphasized. This im- 
plies that the provision of adequate facilities 
and a stafi of physicians and nurses, ex- 
perienced in the technique of barrier nursing 
and the treatment of d^ydration in infants, 
is essential. It is suggested that these re- 
quirements are best fulfilled by the estab- 
lishment of self-contained hospital units for 
the treatment of enteritis. 

Joseph B. Kersner. 

JoHANSON, C, Einiges liber den Mechanismus 
bei der Entstehung bzw. Reposition von 
Caecum und Sigmoideumvolvulus. [Com- 
ments on the mechanism of the cause and 
reduction of volvulus of cecum and sig- 
moid.] Acta Radiol., 28: 209 Qune) 1947. 
The distribution of volvulus location is 
stated to be approximately, sigmoid-50%, 
small intestine-30%, and cecum-20%. 

One of the chief factors is the mobility 
of the bowel segment as demonstrated by 
the length of the mesentery. Another factor 
is the spatial relationship of the various 
viscera in the abdomen. Rotation of up to 
ISO degrees (physiological volvulus) may oc- 
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cur without clinical symptoms. When \-ol- 
vulus docs occur, its behavior will varj* with 
the degree of laxity of the abdominal walls, 
the distension of adjacent loops of the small 
bowel or colon, and the i)rcsencc or absence 
of other mechanical factors such as adhesions 
and tumors. Occasionally, a v’olvulus may 
be reduced by means of a barium enema, 
aided by decompression of the distal bov.-cI 
by means of a rectal tube. 

Two cases arc presented. A woman, 36 
years of age, with a sudden onset of para- 
umbilical pain, revealed, on a scout film, a 
greatly distended cecum that had folded it- 
self on the ascending colon and extended up 
to the rib margin (kinktorsion). A barium 
enema filled the colon, but produced p.ain 
when the contrast material reached the 
cecum. A postevacuation film revealed that 
the cecal volvulus had been reduced. A 77- 
year old female entered the hospital with 
ileus after one week of vomiting. No hernias 
were obvious. Barium enema demonstrated 
a rotated sigmoid loop and a narrowing of 
tlie lumen between tlic sigmoid and descend- 
ing colon. At operation, a distended and 
tense loop of small bowel was drawn across 
sigmoid at the point of volvulus into the 
femoral hernia pouch. This loop mechanically 
compressed both arms of the sigmoid at the 
point of torsion. Undoubtedly, the volvulus 
was secondary to the incarceration of the 
small bowel. 

A. I. Friedman. 

Penberthy, G. C. and Benson, C. D. The 
complications of Meckel’s diverticulum in 
infants and children. Surg. Clinics N. Am. 
1221 (Oct.) 1948. 

Five important complications of Meckel’s 
diverticulum are discussed. Discharge of yel- 
lowish brown fluid from the umbilicus may 
occur in cases where the diverticulum has 
not detached from the umbilicus. Treatment 
is removal of the diverticulum. Inflammation 
with or without perforation is more common 
in children than adults. Appendicitis is the 
usual preoperative diagnosis. Barium studies 
rarely reveal an abnormality. This condition 
should be searched for especially when the 
appendix does not explain the symptoms. 
Diverticulectomy or resection of the ileum 
should be done depending on the individual 


lesion found. Another complication, hemor- 
rli.agc, may occur as an acute massive epi- 
.sode or recurrent mihl bleeding. Bleeding is 
usually due to ulceration of gastric or pan- 
creatic tissue in the diverticulum. The acute 
form is found mainly in patients under 2 
years of age. Transfusion of these patients 
is indicated preoperatively and it is best to 
raise the blood level to 8-10 gm. of hemo- 
globin before surger}' is attempted. Intus- 
susception is a rare complication but when 
it occurs the obstruction is usually sudden 
and complete. After the intussusception is 
reduced the diverticulum should be c-xcised. 
Intestinal obstruction is a complication seen 
in older cliildren. The mortality rate is high 
because strangulation of the gut takes place 
rapidly and patients arc not usually seen by 
the surgeon early enough in tlie course of 
their disease. 

Fr,\nk G. Vae Dez. 

Norinder, E. and Gay, R. Preoperatively 
diagnosed ileus due to gall stone. Acta 
Radiol., 30: 479 (Dec.) 1948. 

Calculi cause ileus in 3 per cent of cases. 
The passage of the stone itself from 
bladder to duodenum is symptomless, and 
follows inflammatory adhesion and gradua 
perforation. Preoperative diagnosis of ga 
stone ileus is unusual and, including ^ ^ 

autliors’ cases, totals only 45 cases reporte 
in the literature. Radiopaque calculi are m 
a minority, 11 of 45 being formed in pfe* 
operatively diagnosed cases. A small contras 
meal, most useful in proximal obstruction, 
is tlie only possible method of accura e y 
diagnosing fistula, as well as ileus and st^' 
While the presence of air, contrast medium, 
or both in the biliary tracts is e.xtremely im- 
portant in the diagnosis of internal fistuj. 
it is not absolute proof of such n 

Roentgenologically, the diagnosis oi ga 
stone ileus is based on the triad o i ' 
fistula, and stone. 
cedure of choice for the removal ot 

structing calculi. . , 

All 5 cases had a previous histoty of 

lithiasis or upper abdominal comp am , 
denly developing an acute ileus o 
intestine. The flat plates alone in 
vealed ileus with radiopaque ca cu , 
contrast meal was necessary m 
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In thcl.Tttcr, I'.uium vi«-i!n!irr\i tlic p.i!! lil.nd- 
<icr, CviMimi'n liilc liisct .mtl in 1 c.i*r. Uic 
cystic, hrp.itic ntni inttnlirpnlic liiirl'.. In 
none oi the c.t'^es was yas in the Itilc ihicts 
evident on X-ray. 

A. I. lYlI-DWAS. 

Ros?Mii.t.r.it, H. I\. aki' Ci n.r. C. Jk. Snr- 
gical treatment of rrm'onal enteritis. Sury. 
Clinics N. Am., 1153: (Oct.) 

Tile .authors state that the inisitivc preop- 
crativc diagnosis of rcstion.al cnlcrith de- 
pend.s on nacntgcnologic examination but a 
presumptive diagnosis m.iy l*c made on his- 
tor>' and physic.al examination alone. 'Hie 
medical treatment for the dise.asc is reviesved 
and .should be re.scrvcsl for the acute and 
mild dironic cases and for those with riiffusc 
involvement. Surgery i.s rccommcndcs! for 
those cv-scs. witliout obsiniction or fistula, 
whiclr fail to enter a rentission .after medical 
treatment. In some eases, anitc regional en- 
teritis is rcversihlc and should be treated by 
conservative measures befori- more rafiical 
procedures are undertaken. High do.scs of 
penicillin m.ay be of benefit in these c3sc.s. 

A side-to-sidc anastomosis without c.x- 
dusion of the disc-ased segment rarely re- 
sults in a long-standing remission of symp- 
toms. However, anastomosis with division of 
Uic bowel and cxdusion of the involved seg- 
ment usually docs cause a remission of symp- 
toms. 

FjttNK G. \'ai. Dnz. 

Friman'N-D.uil, J. Roentgenological ex- 
aminations of ileus. Acta Radiol., 28: 331 
(Aug.) 1947. 

The auUror suggests the following classifica- 
tion of ileus into mechanical and functional 
typos as follows; mechanical — (I) obturation 
ileus, (2) obstruction ileus, (3) strangulation 
ileus, and (4) volvulus ileus; functional — 
(1) paralytic with peritonitis, (2) nemo- 
vascular. The distinction between simple 
obstructive and true strangulation ileus is 
often critical. The latter is diaracterized 
by severe initial pain, shock, immediate 
and continuous vomiting, diffuse ractcorism, 
and passage of mucus and blood, but no 
feces or flatus. A tumor is often palpable 
but peristalsis is rarely heard. Radiologi- 
cally, only scanty gas bubbles in the fluid- 


filled liwiiis of the Muall uilf.-tinc .arc .Ten; 
thetc is no g.i'- in the col'm, .nnd a liimor- 
likr op.nriiy witli multicirail.xr outline is 
usu.illy vi-iblc. 

In simple mrclmnicil ileus, tlic on'cf is 
in'-idious. tin X-i.iy, the loops id sm.ill 
intestine .nrc diMcndol, hoop-.sh.ipcd, with 
hori.tont.il fluid levels. Iluotoscopy in the 
erect piwiiion rcvc.nls th.nt these fluid levels 
rise -and f.ill .ss .x result of peristaltic motion 
in the sm.xll bowel. 'Hie diaphr.xgni is free. 
Use colon usually exultains no gas and may 
not be virilde. Solitl scybalous in- 

riicxtc the ab'cnrc of infection. Often there 
is exudation <d fluid into the peritoneal 
cavity. If ileus persists, the cirailar folds of 
Kerkringi, sharper in the jejunum and less 
prominent in the ileum, e.xtcnd as band.s 
across (lie .abdomen, upwards and to the 
left in a step-ladder effect. In paralytic 
ileus, the large and small l>owvl arc <lis- 
tended, the fluid levels in flic intestinal 
loops do not move. 'Hicrc is gas in the 
stomach, llic colonic contents .are fluid and 
there is costo-plirenic fluid and b.a.s.il al.ilec- 
tasis in the lungs. 

In a series of 3(X) eases, 6.S per cent .showed 
X-ray signs of ileus, and 1-1 per cent were 
di.agno.scd a.s strangulation ileus. Roentgen 
diagnosis was positive within 6 hours, and 
the signs became more absolute with time. 
Tlicrcforc repeat studies arc recommended. 
B.arium m.ay be used both ns contrast enema 
or by mouth (1-2 tablespoons). In Em.aH 
quantities, tlicre is no danger of obstruction 
bj’ the barium, and its diagnostic advantages 
more tlian offset any possible delay in treat- 
ment. 

A. I. FRinmiAN'. 

JON’ES, T. E. Surgical man.agemcnt of car- 
cinoma of the colon and rectum. Surg. 

Clinics N. Am., 1159 (Oct.) 1948. 

The need for early diagnosis in carcinoma of 
tlie colon and rectum is stressed. With 
regard to clioice of surgical mctliod, the 
fundamental consideration is that the opera- 
tion be as extensive and as radical as pos- 
sible. Lesions in the right colon— whether 
in the cecum, ascending colon or hepatic 
flexure— arc best treated by right colectomy 
with side-to-side open anastomosis. Tension 
on the suture line is prevented by Miller- 
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Abbott tube decompression started on the 
day prior to surgery. The modified Mikulicz 
pack is used to protect the small intestine 
from areas denuded of peritoneum by the 
resection; thus the chance of future obslnic- 
tion is reduced. 

In carcinoma of the transverse colon, the 
autlior prefers the one-stage procedure with 
resection performed in the manner best 
suited to the case. He also believes it is 
important to do a complimcntar>’ tube cccos- 
tomy. He has applied tlic Rankin modifica- 
tion of the Mikulicz procedure in 117 cases. 
The mortality rate in this group was 5 per 
cent. In carcinoma of the rectum and rec- 
tosigmoid, he recommends one-stage ab- 
dominoperineal resection. This ofTers the 
lowest morbidity from local recurrences, 
the lowest mortality, and the greatest palia- 
tion. 

Frank G. Val Dez 

LIVER AND GALL BLADDER 

Morton, R. S. Syringe-transmitted jaun- 
dice. An inquiry and a plea. Brit. Mod. J., 
4686: 938 (Nov.) 1948. 

An investigation was made into the con- 
tinued incidence of jaundice in a clinic for 
the treatment of venereal diseases, where 
sterilization was believed to be adequate. 
Possibilities of transference of hepatitis arose 
from the re-use of unsterilized syringes, 
the repeated use of the gallipot without 
sterilization, the withdrawal of water from 
the “dirty” bowel into used syringes, and 
the inadequate boiling of syringes. Other 
possible sources of infection were syringes 
employed for injecting penicillin and bis- 
muth and for the collection of blood. Recom- 
mendations are made for proper sterilization 
of equipment and for conditions conducive 
to easy supervision and for a simple tech- 
nique for withdrawal of blood and adminis- 
tration of medicaments. 

Joseph B. Kirsner. 

Malmros, H., Wilander, O. and Herner, 
B. Inoculation hepatitis. Brit. Med. J., 
4586; 936 (Nov.) 1948. 

The authors direct attention to the risk of 
transferring the virus of hepatitis at: (1) 
transfusions of blood, plasma and serum; 
(2) protective inoculations with human 


senim as l 3 ’raf)h; (3) injections, intravenous 
as well as intramuscular, unless sterile sjt- 
inges arc used; and (4) blood-sampling, 
whether of venous or of capillar)’ blood. 

An outbreak of liepatitis in 34 indiriduals, 
28 of whom were diabetics, was traced to a 
so-called “blood-gun” used in the mth- 
drawal of capillary blood from the fingers 
or car for the measurement of the blood 
sugar. Tlircc months after this technique 
was discarded, the epidemic ceased. By the 
use of sodium fluorescein solution under 
ultra-violet light, a model c.xperiment was 
conducted, demonstrating the risk of trans- 
mission of infection if non-sterile s)Tinges 
arc utilized for venipuncture. The danger of 
infection can be eliminated (a) by the use 
of sterile needles alone without s)Tinges at 
venipuncture; and (b) by the prorision of a 
suffident number of syringes, so that a 
freshly sterilized instrument is available for 
every patient. 

Joseph B. KtrSnee- 


loRTON, C. B., n Postcholecystectomy 
syTnptoms due to cy'Stic duct remnant. 
Surgery’, 24: 779 (Nov.) 1948. . 

'his history’ of 7 cases is presented, m 
■hich postcholecystectomy’ sy’mptoms 
ompletely relieved through removal of rem 
ants of the cy'stic duct. In 2 addihon ^ 
ases, such remnants contributed seconda ) 
3 postcholecy’stectomy’ sy'mptoms. Post ^ 
icy’stectomy sy’mptoms, occurring ^ 

>18 years after removal of the gall bla > 
equired surgical relief. Presenting symp o 
iduded pain and jaundice, often of mar ' 
egree. The preoperative dia^osis was un - 
jrmly the suspicion of stone in the comm 
uct. Surgery induded accurate „ 

lie extrahepatic ducts, and ij 

irough probing as well as migation. 
ises, complete symptomatic relief 
lined, the follow-up period vap^S Lnmv 
^ and 7^ y’ears. During cholecys ^ 
he integrity of the common duct m 
rotected, but such precaution sho 
revent removal of the cystic 
ntirety. The cystic duct may pm 
reme variations in length as we 
ourse. It may sometimes be so 
onnected with the common ^gon'es 
imulate union. Previously , van 
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rcp.iniidK ihc r.iii'r,'; nf |>05(d)d]rfj‘.''-lcrl»i»y 
symjUoms Iwit I'mi formubtol, tJpfriaUy 
one .perilling the contliliod lo tlilat.ntion «’( 
the remnant of tlsc ili'-easnl cy;.tic ‘lucl nml 
formation of a gall hladilcr-likc diverticnUtni. 
Infection and wlcma may tc5nU in extrane- 
ous pressure to the adjacent common duct, 
thus producing widespread cholangitis and 
hepatitis with their characteristic clinical 
manifestations of pain nnd jaunilice. 

L. T. l\«?r.NTl!At,. 

McKr.Lt., D. McC., Jr. Diagnosis of diseasc.s 
of the gnllbhddcr, Siirg, Clinics X. Am., 
569 Ounc) 19IS. 

In dvronic cholecystitis and cholelithiasis, 
a history of mild to severe pain in right upper 
quadrant draractcristically radiating to 
scapula is often obtaincel. ICxamination usu- 
ally rcs’cals some tenderness over the gall 
bladder area. Duodcn.al drainage often shows 
diolcstcrin crystals and caldum bilirubinate 
stones. Serum bilirubin may be elevated 
but it is rarely above 2.0 mgm. per cent. 
Cholecj’stography usually demonstrates tire 
stones. Nons'isualization plus a significant 
history will establish diagnosis of cholecysti- 
tis and lithiasis in 95-100 per cent of eases. 

In acute cholecystitis, a historj' of pre- 
vious attacks is important. Tire temperature 
is usually 100-102°. Tenderness, sometimes 
associated with a mass, is found in the gall 
bladder. The Graham-Cole lest may show 
faint visualization or stones. Perforation 
with peritonitis is suggested during an at- 
tack of acute cholecystitis by an inacasc in 
size or tenderness of the gall bladder, deep- 
ening of the toxic state, and a rise in leuko- 
cyte count or in temperature. Perforation 
with internal biliarj' fistula is suggested by a 
persistence of tenderness and thickening 
after the acute cholecystitis subsides. Air 
may be seen in the liver radicles, and a 
barium meal may demonstrate the tract. 
Hydrops appears as a large nontender mass 
with no visualization on cholecystography. 
Benign tumors of the gall bladder are in- 
frequently demonstrated with cholecystog- 
raphy; malignant tumors have insidious 
onset, are more frequent in females, and may 
have a palpable mass. 

Frank G. Val Dez. 


rnnusAM, B. G. Pathogenesis of hepato- 
jatiiidicc .and its surgical approach. -Am. 
J. Dig. Dir... 1C; .197 (Dec.) 1918. 

Tlic author dircuiv'-c;. 12 cares of jaundirc 
due to liver dirc.T^c in whicli operation for 
common duct drainage war- performed. 'Jlirrc 
of the patientr were found to have duodenal 
ulcer on tlic .anterior v.-all lliat did not c.aur.e 
.any symptoms. It is suggested that this 
tendency to ulcer formation is compatible 
with the prerence of dirlurhcd ncuro-mus- 
cular function of the dnodrmim with dilata- 
tion and stasis. It was ohrerved that, at the 
time of operation, bile flow, which had 
ceased ronictimc before, began with mani- 
pulation of the common duct or simple 
opening of the common duel. It is suggc.stcd, 
therefore, that .along with the disturbed 
excretion of bile incident to liver dysfunc- 
tion, there is paralysis of the entire bile 
duel system including the gall bladder. Tliis 
m.ay l>c the result of toxic damage to the 
brandies of tbc splancbnic nerve. Four of 
the patients died following operation; 8 
recovered completely. Tliis rccovciy is as- 
cribed to the rclc.asc of bile flow, and the 
resumption of c.xcreioiy function of the liver. 

Hf-nry TfitEK. 

BjlfRNKnoE, M. Studies on the scrum pro- 
teins in hepatitis. HI — Scrum protein var- 
iations in dironic hcp.a litis and the dinical 
course of tlic disease. Acta Med. Scand., 
132: 170 (Dee.) 1948. 

TIjc author reports a study of 18 women and 
3 men willi severe hepatitis, in whom the 
variations in icteric index, Takata reaction, 
scrum albumin, and scrum globulin arc 
recorded. Twelve of the female patients died 
of the disc.asc. Among those who died, 10 
had a gradual f.all in albumin concentration 
and the remaining 2 had an initi.al rise 
followed by a fall in albumin. Values of 
scrum albumin under 3 per cent were usually, 
but not invariably, accompanied by edema 
and asdtes. Tlie f.-ill in albumin was at- 
tributed to a decreased production by liver 
cells. Low albumin values were usually ac- 
companied by elevations in scrum globulin. 
The Takata reaction closely paralleled the 
fluctuations in the albumin-globulin ratio. 
No patient survived if the albumin concen- 
tration fell to below 2.48 per cent. 

Charles A. Flood. 



268 


ABSTRACTS OP CURIUuST LITERATURE 


Yol. 13, No. 3 


Deenstra, II. On scrum bilirubin tlurin" tlic 
course of ;in icterus. Acta IVIccl. Scand., 
132: 223 (Dee.) 194S. 

Studies are reported on changes in tiic rate 
of the diaao reaction in the determination 
of bilirubin during various stages of jaundice. 
Tlic author found that in patients with 
rapidly changing jaundice, the rate of the 
diaao reaction tended to increase or decrease 
as the jaundice increased or decreased. How- 
ever, as jaundice cleared up, an increase in 
tlic rate of the diazo reaction was again 
noted. The changes observed appear to be 
attributable in part to the absorption of 
bilirubin by albumin in the scrum. Addi- 
tional unknown factors evidently also play 
a role. The increase in the rate of the diazo 
reaction, noted as the jaundice disappears, 
is unc.vplained. 

CiEVRLEs A. Flood. 

Salvesen, H. a. and Lodoen, 0. Variations 
in the serum proteins in liver diseases 
with special reference to their diagnostic 
significance. Acta Med. Scand., 130: 525 
(June) 1948. 

The serum proteins were studied in a large 
series of patients with hepatobiliary disease. 
This determination is of value as an aid in 
the differential diagnosis of jaundice. When 
the albumin-globulin ratio falls below 0.90, 
a hepatitis or cirrhosis is probably present. 
Of 34 determinations in acute benign hepa- 
titis, the A/G ratio was less than 1.0 in 
18 instances. In hepatitis ending fatally or 
becoming chronic, tlie A/G ratio was usu- 
ally below 1, whereas in cirrhosis of the 
liver, it was always below 1. 

In common duct stone with icterus, the 
A/G ratios were always above 1, except 
when cholangiolitic cirrhosis developed. In 
obstructive jaundice due to cancer, the ratio 
was always lowered, but never fell below 0.9 
except in far advanced cases. 

Charles A. Flood. 

Ltjps, S. and Francke, C. Observations on 
the occurrence of yellow pigments different 
from bilirubin and carotinoids in sera of 
healthy persons and icteric patients. Acta 
Med. Scand., 129: 234 (Nov.) 1947, 

Yellow pigments, which do not form a 
diazo compound and are not carotinoids, 
have been described in normal and icteric 


sera. Previous investigators have reported 
the finding of 3 -cllow pigments soluble in 
alcohol and presenting a maximum extinc- 
tion at wave lengths less than 4,460 A. 
In the present study, the authors were 
unable to demonstrate the c.xistencc of such 
pigments by photospcctrometric methods. 

'The ratio of \-cllow pigments, forming a 
diazo compound, to the total amount of 
j'ellow pigments, excluding carotinoids, in 
sera obtained from patients during and 
immediately after tlie disappearance of jaun- 
dice, was found to be significantly lower 
than in the sera of healthy persons. This 
obscn'ation mny be c.vplaincd if it is as- 
sumed that yellow non-diazo-forming sub- 
stances, different from carotinoids and dif- 
fering from the tj^res previously described, 
are present in such jaundiced sera. An 
alternative possibility is that all of the 
bilirubin present in these sera does not react 
quantitatively to form a diazo compound. 

Charles A. Flood. 


ULCER 

Vogel, F. The symptomatology of peptic 
ulcer. Rev. Gastroenterol., 16: 922 (Dec.) 
1948. 

From a review of the symptoms of 400 ulcer 
patients, one-half with gastric ulcer and 
one-half witli duodenal ulcer, the following 
conclusions were drawn: In duodenal ulcer, 
tliere is a greater variety of irregular sen^- 
tions, severer pain with radiation to the 
back, a greater frequency of heartburn, 
vomiting, hunger, and nocturnal and con- 
stant pain. Hematemesis is more frequen 
in gastric ulcer, but tarry stools occur 
about equal frequency in both groups, 
pain is referred laterally, there is a tendency 
toward the left in gastric ulcer, and 
the right in duodenal ulcer. In spite of ese 
generalities, it appears that the site i 
a characteristic and uncomplicated 
peptic ulcer cannot be differentiate 

symptoms alone. _ 

C. Wilmer Wirts, JR- 

Hanson, M. E., Grossman, 

Ivy, a. C. Production of gastroduodenal 

ulcers in the dog by of 

taneous or intravenous .048 

histoine. Surgery, M: (!>«■) 

Daily intramuscular injections 



Sr,rr-.hrT tC';o 


Ar<sri:u:rs or co-nnrxr urr.KAm;!: 


2W 


truTiinr hrrv.vAX niUlxur (,'0-!0 uijt. hi>;- 
lAwirir) luvc I'rcn 'V-owi), liy ("oilr nml 
V.-iroi, to jirO'liict' islcrtf- in t'o,-:', 

.mil oilirr .iTiinwIr.. Ointiii!!ot!>. Milirnlnsiroii' 
injection of hi^tntninr lu'^e, nt n t.itr nUovo 1 
tnicrxv.rnrn per kiloyrnsn j'rr ininntc, p:o- 
iluce.l vilccrs, t!<nn!ly flui-Kirnnl. v, ilJiin 2 
wcc'tis in the innjofiiy of <!or-;<; rn irrnted. 
Ulcer pirforntion occorrol in 7 of 12 nnimak 
sliowint; ula-r. Tlir tilcrrs v.'ctc often mul- 
tiple. Ttt'o <io,-:s hnd ulcer? .tl tltc pyloric 
sphincter, I'.vo in the c'-ijihncu? .nnd one in 
the pnrs intcrmc.iin. V.nr>‘inp decrees of 
colitis were noted nt autopsy. 

Thirteen of 16 docs receiving lilst.ominc 
intravenously and continuously (7.5-.'6 rng. 
base per day), developed ulcers within 16 
days. Perforations ocnirred in dops. Tltc 
lc.sions were usually located in the fluo- 
denum; the stomacli was involvc<l in 2 
do^. "Increasing the rate of continuous 
hist.aminc administration above that which 
produces maximal gastric secretion increases 
the severity and rapidity of onset of ulcera- 
tion, indicating that histamine c.xcrts .'omc 
additional action to <lccrease the resistance 
of the intestinal muco^a to the destructive 
effect of tlic gastric juice.” 

Lr.itcr.i. C. McGef.. 

CoLr, R. Surgical treatment of gastric, duo- 
dcn.a! and gaslrojcjun.al ulcer, including 
tlie present status of vagotomy. Bull. 
N. Y. Acad. Med., 24: 755 (Dee.) 19-lS. 
The author reports on vagotomy performed 
in 126 eases of duodenal, gastric and jejunal 
ulcer from December 1, 1945 to Februarj’, 
1948. The supradiaphragmatic .approacli w.as 
employed in the first 35 patients, and in the 
remaining 93 eases infradiaphragmatic vagot- 
omy was done. As a result of this study, 
vagotomy as a sole procedure has been 
abandoned in the treatment of unobstructed 
duodenal ulcer because, in a scries of 21 
cases, 7 required further surgery (2 for 
recurrent duodenal ulcer, and 5 for gastric 
dilatation and atony). The completeness 
of the division of the vagi as evidenced by 
the insulin test bears no relationship to the 
clinical results. The addition of gastroen- 
terostomy to vagotomy seems to have elim- 
inated the undesirable effects of gastric 
atony in 26 cases of duodenal ulcer in which 
it was performed. Only long range follow- 


up r-tudii'' v.ill d.-lcrminr whether the in- 
ridrme I'f g.i'ttojrjunal iilcemtifin will be 
Ic'-'cneel by the o'mbin.TliuM of v.Tcolomy 
.and fM-.lroriilcro'.lnmy, .a? compared to g.a'',- 
trorntcro'tmny .alone. In r.T-r.'; of duudrn.al 
ulcer uif nit. able for rubtotal g.T.trcclomy, 
g.i'.tfoentrro'.tomy punbinrd with hil.atcr.al 
infr.'.di.iphr.igmatic v.agotomy is tlic pre- 
fctrrd prorrdurr. Suhtotal garlrcctomy .■•till 
Tcm.ains the oper.ation of choice in duodenal 
ulcer. It Ims been rombitic<l with infr.adia- 
phr.igm.atic v.Tgolomy in ,a .ecrir.s of patient.? 
who-e prcoper.ative .acidity was high anti 
who hail a tendency to bleed, 'nicic has been 
no inerrare in the operative mortality and a 
slight inerra'c in tlic postoperative mor- 
bidity nilribntablc to the added vagotomy. 
Whrlber the incidence of recurrent gastro- 
jcjunal ulceration will lie lessened remain,? a 
subject for further study. 'Ilic immediate 
results of vagotomy in the thcrajiy of gas- 
trojejunal ulceration, following gastroenter- 
ostomy .and subtotal gastrectomy, Jiavc been 
excellent. However, subsequent follow-up 
has revealed recurrent ulceration in some 
eases. In patients considered to be good 
operative risks, a subtot.al gastrectomy with 
infradiaphragmatic vagotomy for gastroje- 
jun.al ulceration following g.astroentcrostomy 
is preferable to vagotomy alone. Wlicrcver 
possible, in gastrojcjunal ulceration following 
subtot.al gastrectomy, resection of the ulcer 
.and further gastric resection combined with 
infradiaphragmatic vagotomy would seem 
preferable to tlie severance of the vagus 
nerves alone. Finally, vagotomy is definitely 
not indicated in the treatment of gastric 
ulcer. 

Ai.dert Corn'ell. 

Lips, A. C. M., Versoiure, J. C. hi., and 
Strengers, T. The histamine level of 
the blood in patients with gastric or 
duodenal ulcer before and after treatment 
with aluminum hydroxide. Acta Med. 
Scand., 129: 276 (Nov.) 1947. 

The histamine level of the blood was de- 
termined in 60 patients with peptic ulcer. 
Normal values were obtained in 50 patients 
in this group. There was no correlation be- 
tween the secretion of gastric add and the 
histamine level of the blood. This is in 
contradiction to the findings of Tcorell. 
Following a period of treatment with diet 
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;iiul alumiaum hytlroxidc, the liistatninc con- 
tent of the blood was usually increased. It 
i.s postulated that tin's ob.scrved increase in 
Jiistaminc may he due to a change in intes- 
tinal flora or to a reahsorption of inflamed 
tissue in the region of the ulcer which has 
been shown to be ricli in liistamine. 

Cir.\jn.Ks A. Tf-OOD. 

Fitrev, W. W. X-ra,v observations iiefore 
and after vagotomy. Radiol., 61: 806 
(Dec.) 1948. 

The radiologist should be familiar with the 
vagotomy controv'crsy and with the per- 
tinent clinical and laboratory’ findings and 
thus know what to expect when asked to 
study one of these patients. The author 
demonstrates some of the occasionally star- 
tling and paradoxical roentgen findings. It is 
rather striking to have a patient appear well 
and state that he feels fine, has no distress, 
eats every'thing, sleeps well and has gained 
weight since operation, and tlien to find, 
that his stomach is markedly distended, 
and contains considerable quantities of re- 
tained food material. Such stomachs retain 
opaque material almost completely — in some 
instances, for a 24 hour period. There is 
great difiScuIty in visualizing the duodenal 
bulb. However when it is demonstrated, 
there is frequently a marked deformity’. 
Sometimes, there is evidence of a persisting 
ulcer crater in tlie complete absence of pain 
or tenderness on direct palpation. 

Franz J. Lust. 

Crile, G. Jr. The surgical treatment of 
peptic ulcer. Surg. Clinics N. Am., 1123 
(Oct.) 1948. 

The treatment of gastric ulcer is primarily’ 
surgical. All large gastric ulcers, all recurrent 
gastric ulcers, and all gastric ulcers persisting 
in spite of adequate medical management 
for one month, should be resected. Gastric 
resection is the treatment of choice. When 
the ulcer is very high, vagotomy with biopsy 
of the ulcer may be done. A third procedure 
well adapted to small ulcers is vagotomy 
with excision of the ulcer and gastroenteros- 
tomy. Vagotomy alone should not be done 
because of the danger of an existing car- 
cinoma. 


Duoficnal ulcer is primarily a medical 
j)roblem and operation should not be advised 
until medicil management has been given a 
fair trial. The authors state that their results, 
oluained with vagotomy' and gastroenteros- 
tomy or pyloroplasty’, justify' this procedure 
as the treatment of choice when surgical in- 
tervention is indicated for duodenal ulcer. 
.'\ftcr 2i y'cars c.xperiencc, they believe that 
transabdominal vagotomy’ with pyloroplasty 
or gastroenterostomy for duodenal ulcer is 
safer than gastric resection, more effective 
than gastric resection in controlling the 
tendency' to recurrent ulceration, and at- 
tended with less morbidity and disability 
than is gastric resection. 

With jejunal ulcer, the preferred treat- 
ment is transabdominal vagotomy if no 
obstruction is present. If obstruction is pres- 
ent, a vagotomy’ should be performed, the 
old gastroenterostomy’ taken down and a 
new one made. 

The reasons for preference of transab- 
dominal over transthoracic vagotomy s.K 
listed. The surgical anatomy of the vagus is 
discussed as is the technic of vagotomy, 
preparation for operation, identification o 
the vagus and postoperative course. 

Frank G. Vat Dez. 


Russell, W. A., Weintraub, S.. and^- 
RLE, H. L. An analy’sis of X-ray' finding 
in 405 cases of benign gastric and pylonc 
ulcer. Radiol., 61: 790 (Dec.) ^ 

The confusion in anatomical termmolo^ 
with reference to the stomach is emphasize » 
and a plea is made for the adoption ™ , 

cise nomenclature to be used and unders oo 
equally well by the roentgenologist, surgeon. 


id pathologist. 

Of 429 ulcers in 405 cases, 65 per cent 
irred on the lesser curvature of fte booy 
le stomach, including the region ° 
cisura angularis. A relatively big 
!%) were located in the 
> occurred at the pylorus, ^bejadiog 
iteria for diagnosis of pylonc 
ven. The reason for ,„cation 

yeen the radiographic and (jje 

a lesion, in to 

dorus, are discussed. ^ jj^JiDsis of 
le authors that the X t y 
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location is by far the most accurate method. 
A comparison is made between the results of 
the medical and surgical treatment in pa- 
tients requiring hospitalization. The treat- 
ment of choice is gastric resection, which 
showed 92 per cent good results as compared 
with 41 per cent with medical management. 
Multiple gastric ulcers were observed in 23 
cases (5.7%). Triple ulcers were seen once. 
In the case of triple ulcers, and in 10 in- 
stances of double ulcers, the lesions were 
observed simultaneously. Duodenal ulcers, 
either active or healed, were associated with 
gastric ulcers in 10 per cent of cases. 

Franz J. Lnsx. 

PROCTOLOGY 

Hiu., J. R. AND SirtTH, N. D. Colloid adeno- 
carcinoma involving the perianal region, 
anus, rectum or sigmoid colon. Am. J. 
Surg.,76:642(Dec.) 1948. 

Colloid adenocarcinoma of the distal seg- 
ment of the gastrointestinal tract is often a 
peculiar and difficult diagnostic problem. 
Observations were made on 38 cases of 
colloid adenocardnoma in the perianal 
region, anus, rectum and sigmoid colon. 
The sex distribution was 25 males and 13 
females; 11 were under 40 years of age and 
the remainder were in the fifth, sixth, sev- 
enth and eighth decades. Diagnosis is often 
delayed because the lesion may simulate a 
benign or inflammatory stricture, anal fis- 
tulas or wounds which usually result from 
fistulectomy, diverticulitis, abscesses and ul- 
ceration. Inaccurate diagnoses lead to hem- 
orrhoidectomy, fistulectomy, dilatation, 
local tumor excision and roentgen therapy. 
In less than 1 year following the diagnosis, 
45 per cent of the patients were dead; 6 
died during the second year, 7 during the 
third year, 3 during the fourth year, and 1 
during the sixth year. Repeated biopsy is 
necessary in the presence of a suspicious 
lesion in this area and the proper therapy is 
early radical surgery. 

Michaei, W. Shxjtkin. 

Tcrell, R. Colonic adenomas. Am. J. Surg., 
76: 783 (Dec.) 1948. 

The results are reported on sigmoidoscopic 
examinations in 2 series of cases, including an 


asymptomatic group and a group with rectal 
bleeding. Evaluation of therapy in the latter 
group is made. In the first group, 386 
asymptomatic patients imder 45 years of age 
were subjected to proctosigmoidoscopic ex- 
amination. Biopsy specimens in the pres- 
ence of sessile and even pedunculated le- 
sions were taken from the center, periphery, 
surrounding and basal structures in order to 
observe infiltration in the muscularis mu- 
cosa. Seven polyps and 9 mucosal excres- 
cences in 14 patients were considered benign. 
A similar investigation of an equal number of 
older patients complaining primarily of rec- 
tal bleeding, revealed 27 adenomatous 
polyps. Five of the grossly benign-appearing, 
pedunculated adenomas showed malignant 
foci in their bodies on histologic examination. 

The propensity of colonic adenomas to 
undergo mah'gnant degeneration makes ex- 
tirpation mandatory. Endoscopic fulgeration 
is best employed in the treatment of pedun- 
culated and sessile growths. Techniques in- 
volve the use of wife snares, special elec- 
trically activated damps, biopsy forceps 
followed by desiccation, double-loop lesec- 
tor, and transabdominal colotomy. No re- 
currence appeared in 22 instances with pe- 
dunculated polyp, while a 14 per cent recur- 
rence rate followed treatment in the sessile 
adenoma. 

Michael W. Shutkin, 
SURGERY 

Fansler, W. A. AND Frykiian, H. M. 

Surgical treatment of non-specific ulcera- 
tive colitis. Am. J. Surg., 76: 713 (Dec.) 

1948. 

Surgery in idiopathic ulcerative colitis may 
be indicated in the fulminating type, the 
chronic irreversible septic form intractable to 
medical management, and also for the pre- 
vention of serious complications. There is 
no yardstick to indicate when conservative 
measures should be abandoned and surgery’ 
employed. Useful operations are: (1) ileos- 
tomy alone; (2) ileostomy with complete 
colectomy, rvith or without removal of the 
rectum; (3) partial or complete colectomy 
with anastomosis of the ileum to the re- 
maining segment of colon or rectum; and 
(4) vagotomy. In ileoproctostomy, the an- 
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astomosis slioulcl never be mafic lower than 
the upper portion of the rectal ampulla, 
otherwise stricture and incontinence may 
result. 

Transthoracic vagotomy was fierformcd 
on 4 patients, and the short period of post- 
operative observation indicates a promising 
place for this procedure in idiopathic ulcera- 
tive colitis. The most striking results ha%'e 
been in the acute fulminating t 3 'pc of the 
disease, and it is in this group that the 
highest operative mortalitj' has been pre- 
viously encountered with emergency ileos- 
tomy. 

MiaiAEL W. SnuTKis’. 

Mimpriss, T. W. and Birt, St. J. JI, C. 

Results of partial gastrectomy for peptic 

ulcer. Brit. Med. J., 4690: IQ95 (Dee.) 

1948, 

An analysis is made, in a series of 248 pa- 
tients, of the merits of four tj’pes of anas- 
tomasis used in partial gastrectomy. The 
following anastomoses were established; (a) 
End-to-sidc, with an antecolic proximal loop 
attached to the greater curvature; (b) end- 
to-side, with a long antecolic proximal loop 
attached to the lesser curvature with a 
valve and small stoma; (c) end-to-side, with 
a short postcolic pro.ximal loop attached to 
the lesser curvature with a small valve and 
a small stoma; and (d) end-to-side (Bill- 
roth I type) joining the duodenum to the 
greater curvature of the stomacli. 

The mortality rate for partial gastrectomy 
in peptic ulcer was 2 per cent. Eighty per 
cent of operations for duodenal ulcer were 
classified as good, as compared with 58 
per cent for gastric ulcer. In both types of 
ulcer, the incidence of poor results was 5 
per cent. With the exception of anastomosis 
of the afferent loop to the greater curvature, 
which leads to a high incidence of proximal- 
loop filling, the functional results of tlie other 
three anastomoses were similar. The long 
proximal loop needed in the antecolic opera- 
tion is more likely to lead to complications 
than the short loop used in the retrocolic 
operation. The Billroth I anastomosis is 
probably the safest, since it has no afferent 
loop. Owing to the risk of stenosis however, 


this is not a suitable anastomosis after 
gastrectomy for duodenal ulcer. 

Joseph B. Kirsnes. 

PATHOLOGY 

riF.unc;, F. C. Role of the pathologist in the 
diagnosis of pot 3 'poid lesions of the colon 
and rectum. Am. J. Surg., 76: 728 (Dec.) 
1948. 

Pathologists, confronted by new diagnostic 
refinements, arc earnestly aroused to re- 
evaluate neoplastic disease including the 
border-line epithelial growths of the colon 
and rectum. Simple In’perplasia is the first 
step in adenoma formation. This h 3 ’perplasia 
in most instances seems to arise de iwvo 
from normal-appearing mucosa without the 
intervention of any demonstrable etiologic 
agent; no known etiologic factor has been 
convincingl 3 ’’ demonstrated. The pathologist 
should receive the whole tumor, including 
the base, and also a complete description of 
the gross appearance of tlic tumor. Ulcera- 
tion and/or induration of the base of the 
pol 3 ^p usually indicates clinical carcinoma. 
Papillomas arc broad-based, soft, and fre- 
qucntl 3 '’ cover wide areas. As they enlarge, 
they tend to reveal tlie same cellular vari- 
ants observed in adenomas. Unlike adenomas 
however, these tumors are more apt to un 
dergo malignant changes at the base, an , 
because of relative large size, are treacherous. 
Biopsy from basal ulceration and induration 
should be made. 

Michael W. Shutkin. 


PHYSIOLOGY: SECRETION 

iLSON, G. The nervous and 
mtrol of gastric secretion. Brit. Med. j-i 
590: 1091 (Dec.) 1948. . 

the basis of e-xperiments carried 
ifly by Uvniis, the author presen 
;is that gastrin is contained in py 
:osa and, in man and pigs, 
um as well. It is liberated y ‘ 
ulses or when chemical substance ^ 
:ood come in contact with the 
ons concerned. The ^berated ga ^ 
•ied by the blood to the “ jne 

ire it causes the release of bis 
uantities sufficient to stimulate the pa 
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tal cells. In tin's concept, gastrin constitutes 
a common factor in the nenmus, gastric 
and intestinal phases of acid gastric secre- 
tion. The author concludes that "much work 
remains to be done before this view can be 
accepted even by those who are suggesting 
it as a working hypothesis.” 

Joseph B. Kirsner. 

PHARMACOLOGY 

Brummer, P. and Bundul, A. On the effect 
of some common gastric drugs on <he 
motility of the stomach. Acta Med. 
Scand., 130: 559 (June) 1948. 

The eSects of various drugs on gastric tonus 
and motility were studied by X-ray. Atro- 
pine decreased peristalsis and sodium bar- 
bital increased it. Papaverine did not affect 
gastric motility although it depressed tonus 
in the duodenum. Hydrochloric acid caused 
increased duodenal peristalsis. Various ant- 
acids, including sodium bicarbonate and 
magnesium salts increased gastric peristal- 
sis. The authors are of the opinion that the 
benefit derived from the drugs under ob- 
servation is due to their effect on gastric and 
duodenal motility. No e.xplanation is avail- 
able yet as to why one patient obtains more 
relief from certain drugs, such as sodium 
bicarbonate, and others find a different 
drug more beneficial. 

Charles A. Flood. 

MISCELLANEOUS 

Kornbldu, S. a. Radiographic pneumo- 
peritoneum in acute perforations of the 
gastrointestinal tract. N. Y. State J. Med., 
48: 2726 (Dec.) 1948. 

Eighty-seven cases of acute perforation of 
the gastro-intestinal tract, subjected to X- 
ray examination, are the subject of this 
report. In order of diminishing frequency, 
the organs perforated were appendix, stom- 
ach, duodenum, large bowel, and jejunum 
and ileum. In 14 cases of perforated ap- 
pendices, only I showed pneumoperitoneum. 
Sixteen of 27 perforated stomachs, 19 of 27 
perforated duodenums, 7 of 11 perforated 
colons, and 3 of 8 perforated jejunum and 
ileum cases, showed air in the peritoneal 
cavity. According to e.xperimental evidence 


from cadaver studies, 5-10 ml. of air in the 
right subphrenic space will cast an X-ray 
shadow recognizable as such. The reasons 
for the low incidence of positive X-ray 
evidence in this small series are given as, 

(1) adhesions in the right upper quadrant, 

(2) perforation below the fluid level, (3) 
absence of gas in the viscus at the time of 
perforation, (4) plugging of the perforatiod 
by gastrointestinal contents or mucosa, ann 
(5) technical difficulties in the X-ray ex- 
amination. 

Phiup Levitsky. 

Palazzo, W. L. and Schulz, M. D. Spindle- 
cell tumors of the gastro-intestinal tract. 
Radiol., 61: 779 (Dec.) 1948. 

Spindle-cell tumors of the gastrointestinal 
tract were found in 0.67 per cent of 12,000 
necropsies and in 1.2 per cent of 5,313 
surgical records at the Massachusetts Gen- 
eral Hospital. Both benign and malignant 
varieties occurred with increasing frequency 
as age progressed. Of the total 140 spindle- 
cell tumors, 9 per cent were located in the 
esophagus, 65 per cent in the stomach, 17 
per cent in the small intestine, and 9 per cent 
in the colon. Spindle-cell tumors accounted 
for 2.3 per cent of all tumors surgically re- 
moved from the esophagus in the past 16 
years, for 5 per cent of those in the stomach, 
tor 7 per cent of those in the small intestine, 
and for 0.2 per cent of those in the colon. 
Of those spindle-cell tumors found in the 
esophagus, 33 per cent were malignant; in 
the stomach, 36 per cent were malignant. 
Fifty-four per cent of the patients bearing 
the tumors remained well and free of disease 
for an average of 8 years. Recurrence of 
metastasis, if present, was evident within 4 
years. Metastasis to the liver and lymph 
nodes occurred in 33 per cent of the ma- 
lignant gastric tumors; in the small bowel, 
77 per cent were malignant. None of the 
patients remained free of disease for longer 
than 3 years. Of the colonic tumors, 86 per 
cent were malignant; only 1 patient in this 
group is alive, with no sign of recurrence 
after 5 years. There are no safe criteria by 
which the benignity of such tumors can be 
recognized with certainty. 

Franz J. Lust. 
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The plan behind any diet for the relief of constipation is to supply material 
which will be absorbed in the small intestine to only a limited extent and v,’ill 
largely pass on into the colon and add bulk. Thus, the diet should include 
adequate amounts of fruits and vegetables. In addition, the intake of adequate 
amountsoffluids,atlcast2.5to3.51iters daily, isofthcgreatestimportance.Since 
it is so difficult for many individuals to include adequate amounts of fruits and 
vegetables to provide bulk, the tendency in recent years has been to add 
a variety of hydrophilous colloids to the diet. Such bulk substances include 
agar-agar, kelp, acacia, tragacanth, karaya gum, ps^dlium seeds and many 
others. 

It was natural then that a search should be undertaken for a substance of 
this t>q)e which could be taken by mouth and which would have little or no 
effect in the stomach and small intestine. Methylcellulose* seems to answer 
these criteria. 


METIIYLCELLULOSE 


Metliylcellulose under the trade name of “cellothyl” has been found to be 
of particular help to patients who have the syndrome of irritable bowel, asso- 
ciated with either obstinate constipation or frequent stools, patients who have 
overactive intestines in the presence of intestinal stomas, and patients who 
have malfunctioning intestines from one cause or another.^ 

Methylcellulose is a white, fluffy, cotton -like material dissolving in water to 
form a colloidal solution. A 0.5 gm. tablet placed in 1 ounce (30 cc.) of luke- 
warm water dissolves in five to ten minutes, leaving innumerable tiny trans- 
lucent gelatinous particles 0.5 mm. or less in diameter. It will dissolve m a 
somewhat similar manner in tap water at room temperature in one and a b 
hours but in water of this temperature the substance will not actually disinte 
grate, but will remain as a fluffy substance and when only | cup water is use 
very little of it will disintegrate in a period of one and a half hours. It has been 
found to pass through the digestive tract unchanged.- Studies on anim s 
suggest that ingested methylcelirdose remains in the liquid state throug o 
most of its passage through the digestive tract so that there is no bulk in t o 
stomach or upper part of the small intestine and bulk does not begin to or 
until it gets to the lower part of the ileum and colon.® , , 

A number of patients with the syndrome of irritable bowel associa ^ 
with diarrhea have taken 4 methylcellulose tablets every four hours by 
with resultant abdominal comfort and reduction of the number o 
A large number of patients with the syndrome of irritable bowel 
with constipation have received a similar number of tablets of metny 

* Cellothyl tablets are manufactured by Chilcott Laboratories, Division of the Mai 
pany, and contain 0.5 gm. of methylcellulose. 
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■with relief of symptoms. These patients were not afilicted with any ordinary 
form of constipation, for they had taken large quantities or as some of them 
said “barrels of laxatives” of one kind or another. The results achieved are 
all the more striking because the patients whose cases are reported as cases 
1 to 5 all felt that there was no hope for the relief of their obstinate constipation. 

RESULTS OF TREATMENT 

Case 1 . — A w'oman, aged 57 years, from Mississippi came to the clinic in August, 
1939. She gave a history of having had dyspepsia, gaseous bloating, belching and 
obstinate constipation since early childliood. The usual anticonstipation program 
was instituted with some relief. However, the patient had recurrent difficulty. Finally 
on September 1, 1948, she resumed the anticonstipation diet and took 4 tablets of 
metliylcellulose before each meal and at bedtime. Complete relief of the indigestion 
and abdominal discomfort occurred and she continued to pass normal soft, formed 
stools. 

Case 2 . — A nun, aged 69 years, complained of obstinate constipation of lifelong 
duration. The usual anticonstipation program had not been helpful. She had been 
taking laxatives almost daily for as long as she could remember. Various bulk-pro- 
ducing substances had been given without avail. She was given 4 tablets of methyl- 
cellulose before meals and at bedtime and in about a week she began having soft 
stools and two weeks later she reported that she was having the most satisfactory 
bowel function that she could ever remember. 

Case 3 . — ^The patient, a man, aged 44 years who had severe diabetes, had had 
trouble with abdominal discomfort, gaseous dyspepsia and constipation for many 
years. He had used various bulk-producing substances without satisfactory results. 
Four tablets of methylcellulose by mouth every four hours resulted in normal soft, 
formed stools at the end of the first week and he continued to have these during the 
period of observation, which lasted for at least a month. 

Case 4 . — ^The patient, a woman aged 62 years, had had a carcinoma removed from 
the sigmoid in January, 1945. As a result of scarring at the site of the resection nar- 
rowing occurred and she had great difficulty with evacuation. After 4 tablets of 
methylcellulose were added every four hours to the usual diet, the stools were changed 
from hard pellets to a soft, tapioca-like substance and she passed her stools without 
discomfort. 

Case 5.— A woman, aged 19 years, came to the clinic November 1, 1948, because 
of lifelong indigestion and obstinate constipation. Her mother stated that she had 
taken a laxative nearly every day of her life smee early childhood. The proctoscopic 
examination showed a rather large rectum and the roentgenologic examination of 
the colon suggested the presence of a macrocolon. There w'as no evidence of real 
megacolon. 

An anticonstipation program was instituted and 6 tablets of methylcellulose were 
given exery four hours. At the end of three days the patient complained of most 
uncomfortable abdominal distention and e-xamination revealed some abdominal dis- 
tention. As the patient had no other complaints, the program was continued. At the 
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end of two weeks she was passing stools daily. The stools were fairly large and of a 
soft texture. Frequent reports from her since then, up to March 1, 1949, indicate 
that this happy state of affairs has continued. 

In these 5 cases of obstinate constipation of long duration, abdominal dis- 
tention, and discomfort a striking change for the better followed the adminis- 
tration of methylcellulose. 

Case 6 . — ^The patient, a man 50 years of age, had undergone ilcosigmoidostomy 
for constipation at a time when this procedure was used. It had resulted in increased 
dysfunction rather than relief. The patient had suffered for many years before and 
after the ileosigmoidostomy. After several weeks on using a suitable diet with the 
addition of 4 tablets of methylcellulose cvciy four hours, he passed daily a formed, 
soft stool. Improvement of intestinal function began six days after administration of 
these tablets was begun and continued for ten days thereafter, during which time he 
was under our observation. He also reported satisfactory intestinal function during 
the months immediately after he left the clinic. 

Besides the 6 patients whose cases I have reported in detail many others 
who had diarrhea or similar complaints have been given methylcellulose. 
Brief mention of them will be made. 

Twenty patients who had stomas of the sigmoid and who had loose to 
watery fecal discharges wliich caused them considerable discomfort w’ere given 
6 tablets of methylcellulose every four hours. Twenty-four hours after this 
treatment was started, the number of stools decreased and the stools took on 
a soft jelly-like consistency. 

Six patients who had had stomas in the distal portion of the ileum because 
of chronic ulcerative colitis had numerous liquid discharges from the ileac 
stoma. Six tablets of methylcellulose, given four times a day, resulted in a 
definite change from a watery to a jelly-like or gummy discharge. One patient 
who had been passing fifteen to twenty watery stools daily had a reduction after 
seventy-two hours of treatment to eight stools in twenty-four hours. The dis- 
charges were of a mucoid consistency. 

Four patients with high ileac stomas are of especial importance because in 
these the jelly-like particles could be seen floating in an otherwise liquid stool 
without any evidence of jellying of the discharge as a whole. This observation 
tends to confirm the findings in animals; namely, that the solution changes 
to a jelly as it passes down the digestive tract. In other words, this substance 
is transformed as water is removed and the concentration of the methylcellulose 
is increased into a colloidal solution. 

In several cases of regional ileitis, the rectal stools changed from loose, watery 
discharges to soft, jelly-like discharges. However, in cases of advanced ulcera- 
tive colitis when much of the large intestine was damaged, the change was 
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not noteworthy. In fact, in some cases, there was no change whatsoever. The 
reason for this may have to do with the rapid transport of the food residue 
through the intestinal tract. 

Some individuals who were unhappy because of anal incontinence, or a 
sphincter paralysis, the result of a spinal injury, were made much more com- 
fortable through the addition of methylcellulose to their intake of food. 

COMMENT 

Fimction of the bowel can be greatly improved by the addition of methyl- 
cellulose, appropriately prepared, in such conditions as the syndrome of irritable 
bowel associated with either constipation or diarrhea, intestinal stomas and the 
milder forms of intestinal infections associated with diarrhea. It is of little value in 
the severe forms of diarrhea, such as that of extensive ulcerative colitis, possibly 
because the transport of intestinal content is too rapid to allow the necessary 
change in the methylcellulose. 

It is likely that after the initial control of the intestinal activity, a smaller 
amount of the methylcellulose will continue the early satisfactory results. 
Schweig* has found that as Httle as 2 tablets per day will maintain normal 
function. 

The use of methylcellulose does not constitute a so-called cure for the several 
intestinal dysfunctions discussed. It represents a valuable addition to a well- 
ordered program of the medical care for the conditions mentioned, which often 
constitutes the difference between happiness and unhappiness of the individual 
afflicted with that symptom. 
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HIDDEN GASTRODUODENAL LESIONS 

ROLAND P. REWOLDS, M.D. a.vd MEYER 0. CANTOR, M.D. 

Grace Hospital, Detroit 

With the ever increasing trend toward specialization, there is a growing 
tendency on the part of physicians to let the radiologist make the diagnosis 
of gastroduodenal lesions. There is a tendency to neglect the study of the clinical 
history and physical findings in favor of the more dramatic roentgen method 
of gastroduodenal study. 

There is a small group of patients with definite gastroduodenal lesions which 
appear to be beyond the diagnostic horizon of the most skillful radiologist. 
Fortunately the percentage of cases in this group with so-called “hidden gastro- 
duodenal lesions” is small, but is nevertheless very important. Some physicians 
blame the radiologist who is supposed to be one hundred percent accurate in 
his diagnoses. Even the most skillful radiologist will readily admit that this 
ideal of accuracy is not possible. For this reason, it is important that the 
surgeon study the clinical history and physical findings and correlate them with 
the radiological findings. By so doing, the x'-ray is used as a laboratory’’ pro- 
cedure to corroborate or disprove our clinical observations. In this way, many 
cases with “hidden gastroduodenal lesions” would be picked up clinically 
even though the radiological findings were negative. 

Pathology in the biliary system may produce symptoms highly suggestive 
of gastroduodenal lesions. A roentgen report of non visualization of the gall 
bladder is no evidence that a gastroduodenal lesion may not also be present. 
It is not uncommon to find non visualization of the gallbladder and a negative 
roentgen report relative to the stomach and duodenum and yet at operation 
the surgeon may find a normal gallbladder and an active ulcer of the duodenum 
particularly at the pylorus. The correlation of the observations of our physical 
senses with a judicious attention to the clinical history will make it possible 
to diagnose gastroduodenal lesions that have been missed by the radiologist. 

The radiologist may report a gastroduodenal lesion when the attending 
physician had no hint of its existence. This is especially true in the diagnosis 
of early gastric neoplasms. These patients often present little or nothing in 
the history or physical examination that would lead to a suspicion that a gastric 
lesion was present. 

It should be quite apparent that it is only by the close cooperation of inter- 
nist, surgeon and radiologist working as a team, that errors can be avoided. 

It is not rare for the surgeon to fail to make a definite diagnosis of a gastro- 
duodenal lesion even with the abdomen open. This is especially true in patients 
operated upon for the second or third time. In such cases, the gastroduodenal 
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area may be so covered by adhesions that the lesion may be overlooked. Such 
errors are often due to a failure to dig beneath the obvious pathology to seek 
out the deeper lying true “hidden gastroduodenal lesions”. 

The following five cases have been selected to exemplify this type of case. 

CASE REPORTS 

Case 1: E. M., age 38, white, female, was admitted to the hospital on Nov. 30, 
1917 complaining of pain in the right upper quadrant. This pain was of eight years 
duration. It was sharp and would come on intermittently. Jaundice was noted on 
two occasions witli clay colored stools. Cholecystogram revealed a non functioning 
gallbladder witli a stone at the opening of the cystic duct. She was treated for a 
stomach ulcer nineteen years ago. Roentgenograms on Dec. 1, 1947 showed no evi- 
dence of active gastroduodenal disease. There was some evidence of a healed duo- 
denal ulcer. 

On Dec. 3, 1947 her abdomen was opened. The gallbladder was found to be normal. 
Near the cystic duct the gallbladder was firmly adherent to the duodenum which 
was enormously edematous. A penetrating posterior wall ulcer could be felt. The 
patient had not been prepared for gastric surgery. The abdomen was therefore closed. 

On Dec. 11, 1947 the abdomen was re-opened. The duodenum was found to be still 
markedly edematous. A bilateral vagotomy with posterior gastroenterostomy was 
done. The edema of the duodenum was such that partial gastrectomy could not be 
done safely. 

FoUow-up: The patient has been perfectly well since operation. 

Comment 

We were erroneously led to the conclusion that this patient was suffering 
from biliary disease because of the roentgen observations. Except for a history 
of ulcer nineteen years previously, there was nothing to suggest an active 
gastroduodenal lesion. 

Case ^ 2; P. J., a fifty-one year old white woman was achnitted to the hospital Sept. 
7, 1947 complaining of cramping pain in the epigastrium. The pain came on after meals 
and radiated to her back. It was associated with nausea and vomiting. No hemate- 
mesis. For the past three months she had complained of anorexia and weakness. 
Roentgenograms on Aug. 28, 1947 showed an infiltrating lesion involving the prepy- 
loric gastric segment with ulceration. 

On Sept. 12, 1947, the abdomen was opened. The prepyloric portion of the stomach 
was found to be pulled dorvnward by a mass of adhesions. The pylorus and duodenum 
were adherent to the liver. No tumor was found in the stomach. The stomach was 
not opened at this time. A free omental graft was placed over the raw surface of the 
duodenum and the abdomen closed. 

Following operation, the patient continued to complain of the same pam. A roent- 
genogram on Nov. 11, 1947 showed no change in the gastric lesion. On Nov. 25, 1947 
the abdomen was re-opened. A mass of adhesions and omentum was found around 
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the duodenum. With difficulty the first portion of the duodenum and four-fifths of 
the stomach was resected. An anterior Polya type of anastomosis was done. 

Pathological report: chronic gastritis with healed chronic gastric ulcer. Chronic 
peri-gastritis. 

Follow-up: She has been well since operation. 

Comment 

It would have been good judgment to have opened the stomach at the time 
of the first operation since we had been unable to demonstrate a gross confirma- 
tion of the roentgen findings. We were led to the conclusion that the radiological 
findings were due to distortion by adhesions so that release of all adhesions 
was thought to be sufficient. There was nothing palpable in the stomach to 
confirm the roentgen observations of an infiltrative lesion. Had the stomach 
been opened at that time the gastric lesion would have been noted and the 
stomach resected. It is often difficult or impossible to detect a posterior wall 
ulcer by palpation. When in doubt, as in this case, it is better to open the 
stomach so that a careful direct visual examination can be carried out than 
to assume that no lesion was present because it was not palpable. 

Case ^ 3: G. B., a forty-three year old white woman was admitted to the hospital 
October 19, 1948 complaining of pain in the epigastrium. She noted the onset of pain 
in 1939. It began one to two hours after meals and was relieved by milk, food, and 
soda. In 1941 she had a cholecystectomy and a posterior gastroenterostomy. Follow- 
ing this operation, she remained free of pain until one year ago. She then noted a 
return of the epigastric pain. Despite constant adequate medical care, the pain per- 
sisted. Roentgenograms on April 10, 1948 showed no evidence of gastroduodenal 
disease. Night secretory tests, gastroscopy, and test meals were all negative. No 
organic basis for her complaints could be demonstrated. A tentative diagnosis of 
neurasthenia was made and the patient given sedatives. From August 1948 until 
admission to Grace Hospital in October, she suffered almost constantly from pain. 
It was no longer relieved by sedatives in large doses. 

On October 25, 1948 her abdomen was opened. Considerable scarring was found 
in the duodenum. An active duodenal ulcer was demonstrated. The first portion of 
the duodenum and four-fifths of the stomach was resected. The posterior gastro- 
enterostomy was taken down. At this point a large jejunal marginal ulcer was found 
at the stoma of the gastroenterostomy. An end-to-end anastomosis of the jejunum 
and a Polya type of gastrojejunostomy was done. Convalescence was uneventful. 

Follow-up: Complete relief of pain. Mild manifestations of “dumping syndrome” 
but does not complain of this. 


Comment 

Radiological examination was negative in different medical centers. Gas- 
troscopy and gastric function tests were negative. A diagnosis of neurasthenia 
was made because an organic lesion could not be demonstrated. 
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Case ^ 4; M. J., a fifty-two year old white woman was admitted to the hospital 
on Nov. 21, 19^ complaining of gnawing epigastric pain radiating to her shoulder 
blades. This began one year ago. Alkali relieved the pain. For the past six months the 
pain has been so severe that she has been unable to sleep. She has been under com- 
petent medical care during this time but has been unable to obtain relief. Roent- 
genograms on Jan. 15, 1948 revealed no gastroduodenal lesion. On Aug. 10, 1948 the 
roentgen studies were repeated at another hospital with negative findings. On Nov. 
22, 1948 the radiological studies were repeated at Grace Hospital with the conclusion 
that she had a distorted duodenal bulb with minimal opacities in the cephalic prepy- 
loric area whose etiology could not be definitely identified. 

Past history; In 1927, a local excision for a pyloric ulcer had been done. 

On Nov. 29, 1948 her abdomen was opened. The distorted area in the prepyloric 
portion of the stomach was readily noted. This was the site of the previous operation. 
No lesion was found in the stomach itself. Beyond the curve of the mid-portion of 
the duodenum on the lesser curvature, a hard button-like ulcer was palpable. This 
so called, “duodenal ulcer occulta” was readily noted. A bilateral vagus resection 
just below the diaphragm was done without gastroenterostomy. 

Follow-up: Complete relief of pain. 

Comment 

This type of duodenal ulcer the ‘‘duodenal ulcer occulta” is so called because 
of the difficulty in establishing a diagnosis by radiology. In such cases, 
exploratory laparotomy offers the best means for accurate diagnosis and 
treatment. This patient is a good example of the ineffectiveness of local 
excision of a gastric ulcer. Recurrence is almost the rule in such cases. 

Case ^5: T. S., a forty-one year old white woman was admitted to the hospita^ 
on Oct. 15, 1944 with a history of vomiting for the past four months. She had vomited 
at intervals for the past nine years. These spells of vomiting would last for one day 
or for as long as one month. During these she would lose weight rapidly. There were 
no clay colored or tarry stools at any time. No abdominal pain at any time. During 
the past four months she had vomited daily and had lost fifteen pounds. She has had 
four radiological examinations in the past five years at different clinics. All such 
studies were reported as being negative. On Oct. 17, 1944 roentgenograms of the 
gallbladder and gastroduodenal area showed no disease. On Oct. 20, 1944, a Levin 
tube was passed and continuous suction started. This was continued until Oct. 21, 
1944 when she was re-x-rayed. At this time a moderately large ulcer crater on the 
lesser curvature near the gastric angle was easily noted. 

On October 30, 1944 her abdomen was opened. A posterior wall ulcer the size of 
a twenty-five cent piece was found to have penetrated into the pancreas. A Polya 
type of gastrojejunostomy was done with partial gastrectomy. 

Follow-up; Patient has been well since operation. 

Comment 

In this patient repeated roentgen studies at four different centers demon- 
strated no gastroduodenal lesion. The last roentgenograms taken at our own 
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hospital failed to demonstrate the lesion. Five days later, following gastric 
suction, a well defined gastric ulcer could be demonstrated. At operation a 
penetrating posterior wall ulcer was found. It is unlikely that this e.xtensive 
ulcer developed in the five days between c.xaminations. A reasonable explana- 
tion is that the suction removed a tenacious mucous plug from the cavity of 
the ulcer thus permitting the open crater to be demonstrated by the barium. 

Summary 

We all recognise the fact that the radiologist can and will diagnose the vast 
majority of gastroduodenal lesions. Because of the remarkable accuracy with 
which our present day radiologists diagnose gastroduodenal lesions, we are 
prone to accept their reports as being final without considering that they repre- 
sent merely an expression of opinion. The radiologist would be the first to 
admit that one hundred percent accuracy in diagnosis, although sought for, 
cannot be realized. In many instances the conditions in the stomach are such 
that lesions obvious at operation cannot be visualized radiologically. It must 
also be admitted that the opposite is also true; namely that lesions not appar- 
ent to the operating surgeon have been diagnosed by the radiologist. 

The five cases which are the subject of this paper exemplify the various 
types of gastroduodenal lesions in which repeated radiological study failed 
to demonstrate the lesion. A diagnosis of neurasthenia or psychoneurosis 
in such patients is not uncommon. 

CONCLUSIONS 

1. Four patients in whom gastric lesions could not be demonstrated pre- 
operatively and one patient in whom even at operation the true gastroduodenal 
lesion was not found, are reported. 

2. One should not accept a negative roentgen report as being conclusive 
if it does not agree with the clinical findings. 

3. Even at operation if the stomach is not opened posterior wail ulcerations 
can be missed. 

4. This small group of patients tax the diagnostic acumen of the surgeon, 
internist, and radiologist. In the final analysis, exploratory operation may be 
the only method of arriving at an accurate diagnosis. 



THE PANCREAS: CONTRIBUTIONS OF CLINICAL INTEREST MADE 

IN 1948 


ROBERT ELMAN, M.O. and H. R. BUTCHER, M.D. 

From the Department of Surgery, Washington University School of Medicine and Barnes Hospital, 

Saint Louis, Missouri 

The year 1948 revealed an increased interest in diseases of the pancreas, 
as shown by the unusually large number of reports found in the literature. 
Moreover, many of these papers show a considerable amount of clinical 
and experimental data. This is not only true of this country, but also of other 
countries in the world. Advantage was taken this year of the current list of 
medical literature published by the Army Medical Library; this enabled us 
to summarize the year’s contributions earlier than had been possible during 
the past several years, a period in which publication of the Quarterly Cumula- 
tive Index Medicus has been delayed. 

As in previous reviews, papers were selected for review only when they 
contained definite objective data as shown by sufficiently detailed case reports 
or other observations reported in sufficient detail to be valid. Disease of the 
pancreas limited to the islet tissue was, as previously noted, not considered 
for review. For the first time since the war, a number of papers published in 
foreign journals could be reviewed; the number available will doubtless increase 
with the coming years. 


CARCINOMA OF THE PANCREAS 

A tremendous number of reports on carcinoma of the pancreas has been 
reported during 1948. In this review an attempt will be made to divide the 
cases into two groups — those involving the body and tail, and those localized 
to the head of the pancreas. 

Carcinoma of the Body and Tail. — ^As in previous years, most observations 
deal with the difficulty, if not the impossibility of making a bedside diagnosis 
in the absence of jaundice. An unusually large number of patients were ob- 
served with proved carcinoma of the body or tail of the pancreas in which 
psychiatric therapy was considered or given. In one report”* 87 cases were 
reviewed, of which 9 showed psychiatric problems which seemed important 
and indeed in 3 presented the major difficulty in the differential diagnosis. 
All of them seemed to be characterized by a depression, agitation and intract- 
able insomnia. Yet it was clear upon careful analysis that the underlying 
personality and the total life pattern in each of these cases revealed no neuro- 
pathic traits. 

In one case the psychiatric diagnosis seemed so definitely positive that the patient 
received 6 insulin and 6 electric shock treatments, with some apparent benefit to the 
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psychic manifestations, but with obviously no influence on the progressively downhill 
course. In another case report'-' a 60 year old male, because of completely negative 
diagnostic tests, was considered to have a psychoneurosis, which seemed to be the 
only explanation of his abdominal pain. The pain finally became very severe, and it 
was accompanied with complete anorexia, and the patient finally died in extreme 
malnutrition, as is usually the case in this condition. Still another patient was de- 
scribed®® who at autopsy showed carcinoma of the head of the pancreas with liver 
metastasis; while rather unusual it is classified with carcinoma of the body since the 
patient had no jaundice. The patient had severe pain in the dorsal spine, but because 
of completely negative findings he was considered to have no organic disease and was 
therefore sent to a psychiatrist. However, because of the persistent pain, a laminec- 
tomy was performed, which was, of course, negative. During his postoperative period 
he developed definite evidence of phlebothrombosis, which was treated with some 
improvement by paravertebral novocaine block. However, 3 weeks later he had fur- 
ther thrombosis of the opposite femoral vein which progressed despite all therapy. 
The femoral vein was opened and the clot was sucked out, but the patient died im- 
mediately aftenvards. At autopsy thromboses of the right common iliac and inferior 
vena cava, and multiple emboli in the pulmonary artery were found. 

The incidence of peripheral thrombosis in carcinoma of the body and the tail of 
the pancreas is also shown in another case report'"® in which these manifestations 
were the initial evidence of the disease. In this case each of the 4 extremities was 
successively involved. This was followed 15 days later by acute apprehension, de- 
lirium and death. At autopsy the tumor was in the tail of the pancreas with extensive 
metastases. Phlebitis was present in the abdominal veins, including the vena cava. 
There were also thromboses present in the right ventricle and the pulmonary artery. 
This was also the finding in another case®' of a patient who presented himself with a 
chief complaint relative to thrombosis of the femoral vein. A second case reported by 
the same author developed multiple thromboses with leg signs after a diagnosis of 
carcinoma had been made by previous exploratory laparotomy. At autopsy the 
diagnosis was verified, the tumor being in the tail of the pancreas with associated 
multiple venous thromboses. In a clinical pathological survey'®' carcinoma of the body 
and tail was shown to have a longer duration, i.e., 10 to 12 months as compared with 
carcinoma of the head and neck, i.e., 4 to 6 months. Perhaps this explains much of 
the diagnostic difficulty since these patients live longer in order to plague the diag- 
nostician. 

To confirm the well known difficulty in diagnosis, a series of cases have been de- 
scribed illustrating the impossibility of making an early bedside diagnosis. For 
example, in one case®^ a 67 year old male entered the hospital 3 weeks after the onset 
of abdominal pain and distension. A nodule was found at the site of an old hernia 
scar which was excised, and contained a metastatic adenocarcinoma. At death 3 
months later a well differentiated tumor of the tail of the pancreas was found with 
extensive metastases. In another case"" the only evidence found after a 3 months 
history of epigastric distress and pain in a 59 year old male was x-ray evidence of 
metastatic lesions in the lungs. At autopsy 5 weeks later the metastases were verified 
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and found to originate from an undiSerentiated adenocarcinoma of the tail of the 
pancreas with invasion of the spleen and many other organs. In still another report^" 
a 67 year old male showing merely anorexia, weakness and vague abdominal pain 
apparently died of liver failure, but at postmortem showed a carcinoma of the body 
and tail of the pancreas with liver, pleural and peritoneal metastases, the liver being 
largely replaced by tumor. 

The only hopeful report'® in this dark picture is a history of a 63 year old male 
whose abdomen was explored because of loss of weight, weakness and a right upper 
quadrant mass. The patient had no evidence of jaundice whatever. The mass was 
located in the pancreas and a radical resection of the duodenum and head of the 
pancreas was carried out; the patient recovered and remain well, without any evi- 
dence of recurrence, for 11 months, which was the period of follow-up and with a 
completely satisfactory nutritional status. 

Carcinoma of the Head of the Pancreas. — ^At least 3 conditions must be 
considered together since all are associated with jaundice — carcinoma of the 
head of the pancreas, carcinoma of the ampulla of vater, and carcinoma of 
the duodenum. In one series of 90 cases all proved by biopsy or autopsy, 
the important diagnostic features were discussed. Carcinoma of the ampulla 
was not diSerentiated from carcinoma of the head of the pancreas because 
the primary site was not certain in many instances. The average duration of 
symptoms was 4.7 months, and pain was present in 75 and jaundice in 60 of 
the 90 cases. Glycosuria was found in 21 of the 81 cases studied. Positive x-ray 
findings were obtained in only 35 of the 72 examined. 

The diagnostic difficulty even in the presence of jaundice is illustrated in a very 
interesting report®^ of 4 cases. In one case the patient had a massive resection, but 
death occurred on the 17th day and autopsy showed that the carcinoma was primary 
in the stomach with duodenal and pancreatic invasion. In another case the tumor 
grew so slowly that diagnosis was finally made only after 2 years of symptoms and 
3 operations. In the third case the patient at operation was felt to have a tumor at 
the ampulla, yet there was no evidence of complete obstruction. Common duct drain- 
age was carried out. Cholangiograms 2 weeks later showed a normal passage into the 
duodenum, and the patient remained well for 1 year. In the last case a cholecysto- 
jejunostomy was done for the relief of jaundice as a first stage to resection. One 
month later a second operation was performed, but the tumor was found to be already 
inoperable. A similar observation showing the rapidity with which a carcinoma of 
the pancreas may grow was reported” of a 58 year old male in which a period of 2 
months elapsed between the first stage and the second stage, at which time resection 
was impossible, although it seemed to be feasible at the time of the first operation. 
To add further difficulty to the diagnosis of carcinoma, a case of intermittent jaundice 
is described®' in a patient whose last attack subsided completely and he was dis- 
charged after 3 weeks of observation in the hospital. Two months later the jaundice 
recurred; at operation a tumor was found at the ampulla of Vater which was well 
differentiated and resected without complication. 
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Enthusiasm for radical resection for carcinoma of the head of the pancreas seems 
unabated despite disappointing follow-up results, a fairly high mortality and a low' 
incidence of operability var)’’ing from about 6 per cent to 30 per cent. In one report’® 
of 52 resections, the mortality was 18 per cent. In another series-' of 22 cases, it was 
27 per cent. Of interest was the fact that in this series there were 5 cases of supposed 
carcinoma of the ampulla, yet 4 turned out to be really cases of carcinoma of the 
duodenum. Two died after operation with anuria; 3 were well IS, 42 and 51 months 
after operation. In another series'-' 49 cases of radical resection w-ere followed by 13 
deaths or a mortality of 26 per cent. In a follow’-up of 24 patients who survived sur- 
gery, 15 are know-n to have died of recurrence. Of the 9 who arc living without evi- 
dence of recurrence, 5 had carcinoma of the ampulla. One patient wdth carcinoma of 
the duodenum is also still living. Another series of 22 cases’® subjected to radical 
resection, was follow-ed by a mortality of 27 per cent, although the author states that 
there w-ere no deaths in the last 6 operations. Another surgeon' operated upon 7 
patients wdth carcinoma of the pancreas, ampulla, or duodenum, reporting that of 
the 4 w'hich sundved, the longest is still living and well at IS months. The least 
hopeful experience w'as that of 6 cases” subjected to radical resection of w-hich 2 
died after operation, the rest of recurrences. One surgeon'® reported 2 patients who 
survived radical resection, one 5 years and 2 months, and the other 4 years without 
evidence of recurrence. The next longest survival is a case of carcinoma of the head 
of the pancreas'® w'ell wdthout evidence of recurrence 3?r years after operation. 

That surgeons still cariy out local resection is shown by one case report of carci- 
noma of the ampulla of Vater®" in a patient aged 63, who presented a history of 8 
months of persistent epigastric pain. Jaundice w'as first noted on admission. At opera- 
tion a “thumb” sized ampullary tumor w'as found which w^as locally resected together 
with the adjacent common duct and pancreatic duct with an end to end anastomosis. 
Pathological diagnosis showed adenocarcinoma. Although the immediate postopera- 
tive course was uneventful, there is no follow-up comment. Another instance of local 
excision of cancer of the ampulla is described in a report from France"' in which a 
patient with jaundice associated with attacks of abdominal pain was operated upon 
and through the opening in the duodenum a small tumor of the ampulla of Vater was 
found and excised locally with an uneventful postoperative course. Follow-up was 
limited to 4 months. On the other hand, there is one French report®® which is prob- 
ably the first successful resection for carcinoma of the head of the pancreas in this 
country. The procedure was carried out in 2 stages. 

The results'®' in palliative procedures in 57 patients with jaundice from carcinoma 
of the head of the pancreas showed an average survival of 6.3 months as com- 
pared with 3§ months in those who were not operated on. This confirms older ob- 
servations. An added palliative procedure for relief of pancreatic obstruction was 
described'® in which an anastomosis between the pancreatic duct and jejunum was 
done in 22 cases without mortality. 

Unusual experiences were reported which have some interest. In one®® a 54 year 
old patient who developed pain followed by progressive jaundice was found at opera- 
tion to have a mass at the head of the pancreas which was resected and proved to be 
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an adenocarcinoma. Recovery was uneventful, but 7 months later he developed a 
mass in his left thyroid which at operation proved to be a papillary adenocarcinoma, 
which was removed. A third operation consisted of closure of the biliary fistula which 
followed the pancreatic resection. This was successful and the patient has remained 
well for 2 years. At the time of the operation for the closure of the fistula, whieh was 
2 years after the origmal operation, there was no evidence of recurrence. Four unu- 
sual cases^ were described, in one of which a large tumor was resected, including 
the duodenum, and found to contain necrotic material, i.e., to be a pancreatic ab- 
scess which, however, showed no carcinoma. The possibility of doing even more 
radical resections than have been carried out up until the present is shown by the 
same autlior in one patient in which the tumor involved the superior mesenteric vein 
which was resected and an anastomosis made over a Blakemore tube. Death resulted 
8 days after operation from thrombosis in the tube. Carcinoma of the ampulla was 
compared'®'’ with carcinoma of the extrahepatic bile ducts. Only one of 10 in the 
latter group proved to be resectable, yet this patient lived for one year and 4 months. 
Of the 8 cases of carcinoma of the ampulla, half of them proved resectable. Of the 4 
who had radical resection, 2 died, 1 and 6 months after operation, one died 7 years 
later of melanocarcinoma, and one is living 2 years and 10 months after operation. 
The need for persistence in attacking carcinoma was shown in a report®^ of a 26 
year old male who after a radical resection for carcinoma of the ampulla was opera- 
ted upon a second time because microscopic evidence of carcinoma was found at the 
resected end of the specimen. At the second operation 3 weeks later the remaining 
pancreas was removed. 

A 55 year old male was described'"’ in which nocturnal nausea, vomitmg and back- 
ache was followed by a 25 pound weight loss. Because of the absence of any objective 
findings the symptoms were considered to be psychoneurotic. However, the patient 
developed jaundice 2 days after admission and was operated upon with a diagnosis 
of pancreatitis. However, the nodules which were found at operation and thought to 
be fat necrosis actually proved to be metastatic carcinoma from a neoplasm in the 
pancreas. That subsidence of jaundice does not necessarily exclude a diagnosis of 
carcinoma was shown in a case report'”® of a 69 year old female, who gave a history 
of jaundice whidi gradually subsided in the 4 weeks preceding admission. On admis- 
sion there was definite evidence of cervical metastasis and she died suddenly in shock 
30 hours later. At autopsy an adenocarcinoma of the pancreas with extensive spread 
was found. A similar experience is reported”' of a patient who entered with acute 
sudden severe abdominal pain with an elevated blood amylase. He was operated 
upon 24 hours later and died several hours following operation. Although operation 
and autopsy revealed a definitely acute pancreatitis with sanguino-purulent perito- 
nitis, and definite evidence of regurgitation of bile into the pancreatic duct, there was 
a small carcinoma in the lower third of the common duct extending into the ampulla. 

ACUTE PANCREATITIS 

Increasing interest in this disease seems indicated by the particularly large 
number of reports regarding this condition. However, the serum amylase 
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test is Still not extensively used and diagnosis continues to be made for the 
first time at operation or at autopsy. Moreover, tlic problem of whether this 
disease is to be treated entirely conservatively or not, still remains unanswered. 
While the most frequent type of acute pancreatitis subsides without operation, 
analysis of many eases seems to indicate that acute pancreatic necrosis, by 
contrast, is still a great threat to life whether they are operated upon or not. 

The largest series of eases of acute pancreatitis '** was that of 307 cases 
in which the diagnosis was made in 159 by means of an elevation in the blood 
or urinary amylase, 103 by surgery and 45 by the findings at autopsy. Although 
a complete analysis of this study is not possible, many of the findings are of 
special interest. For example, several of the patients showed a fall in the blood 
calcium and occasional electrocardiographic changes. Also of interest is the 
fact that flat .x-ray films of the abdomen showed that 82 out of 125 cases showed 
the signs usually associated with intestinal obstruction, i.e., segmental ileus 
most often of the transverse colon. The mortality in this series can be analyzed 
on the basis of non-operative versus operative treatment, even though there 
seemed to have been no definite plan as to which therapy should be carried 
out, and no specific indications for surgery. Of the 204 cases which were treated 
conservatively and apparently by modern methods, 56 or 27 per cent died. 
However, of these 16 were admitted in e.xtremis, and undoubtedly were hopeless 
regardless of therapy. Of the 103 cases operated on there were 46 deaths or a 
mortality of 44.7 per cent. Of the 46 deaths, e.xploration only was carried 
out in 24. On the other hand, 29 cases were subjected to e.xploration alone 
and recovered. Unfortunately, no statement is made as to the operative 
findings in these patients which might be of value in differentiating between 
acute pancreatic edema and pancreatic necrosis. Of 21 patients who had 
cholecystostomy alone, 9 died. There were 10 who had a drainage of the 
pancreas, of which 5 died. Eight cholecystectomies were followed by 5 deaths, 
whereas 5 patients in whom cholecystostomy was combined with pancreatic 
drainage, there was a mortaility in only one. 

It is clear that therapeutic inferences from this tremendous clinical e.xperience is 
possible, but requires more careful study. If for example it were possible to make a 
clinical diagnosis in aU cases by means of the amylase test on admission, followed 
by either conservative therapy or by operation at an appropriate interval, results 
might be obtained which would perhaps give some information as to the indications 
for surgery and particularly as to the appropriate time for surgery. As it is, the indi- 
cations for operation were not clearly defined; many patients were operated upon 
without knowing the diagnosis, thus confusing the picture inasmuch as operation 
might not have been carried out in many cases had the diagnosis been known. On 
the other hand, if the diagnosis is known, operation may be planned at some appro- 
priate interval in these cases which do not subside; under these conditions the re- 
sults would offer convincing proof as to the value or lack of value of operation. 



Ocloher 1949 


PANCREAS 


291 


Another complete clinical report®' deals with an excellent analysis of 80 patients. 
Of the 22 cases which were designated as hemorrhagic pancreatitis, 5 were admitted 
in extremis and all died, the diagnosis bemg made at autopsy. In the remaining 17 
cases, operation was carried out. Those in which only a laparotomy was done, all 
died. Of the 13 in which a cholecystostomy and pancreatic drainage was done, 5 
cases survived. Of the 59 cases classified as non-hemorrhagic, 53 were operated upon, 
the diagnosis being based on the findings at operation. Only 6 were not operated upon, 
the diagnosis bemg made on an elevation of blood amylase. Of the cases operated on, 
26 were explored under general anesthesia, of which 5 died; 24 under spinal anesthe- 
sia, of which 1 died, and 3 under local anesthesia, of which none died, thus indicating 
that death in non-hemorrhagic pancreatitis may be due more to the anesthetic than 
to the procedure itself. This seems logical inasmuch as there is no indication for any 
particular surgical procedure in these cases. Of special interest in this report is the 
excellent follow-up study. Of the 57 cases that survived, 47 were observed for from 
1 to 24 years. Five had recurrences of pancreatitis at intervals of 3 months to 15 
j'^ears later, and of them, 2 died. Although they previously had only simple edema, 
the later final attack was of the hemorrhagic form, thus showing that, at least in a 
few cases, attacks of edematous pancreatitis which subside may be followed by at- 
tacks which are definitely hemorrhagic in type. Of 6 patients who had cholecystos- 
tomy, stone recurred later. 

In another report'^ of 33 cases diagnosed by operation, autopsy or elevation of the 
blood amylase, there were 15 deaths. Twenty^-three of the cases were not operated 
upon, 9 of which died. Of the 10 cases operated upon, 4 died. No differentiation was 
made on a clinical or pathological basis between the hemorrhagic and non-hemor- 
rhagic disease. A similar lack of differentiation was characteristic of a report®" of 30 
cases of which 23 were operated upon with a fatal outcome in 6, whereas 7 were not 
operated upon with mortality in 4 cases. It is obviously difficult and impossible to 
draw any therapeutic inferences from such experiences. A recommendation for non- 
operative therapy is voiced following a report" of 15 cases, all but one of which were 
operated upon. Based upon the findings at operation, 9 cases had acute pancreatic 
necrosis, 7 of which died. Three had suppurative pancreatitis, of which 2 died. Three 
showed acute pancreatic edema; all recovered. This experience is characteristic of 
previous reports in which the diagnosis is made at the time of operation and thus does 
not represent a planned program of therapy based upon a bedside diagnosis. Eighteen 
patients with acute edematous pancreatitis were described, “ the diagnosis being 
based upon the finding at operation in 14 with no mortality. Twelve patients were 
found to have hemorrhagic necrosis, of which 9 died, 4 with and 5 without operation. 

A number of single case reports of acute pancreatitis has occurred, only a few of 
which seem to be of interest. For example, one case“ showed a fall in the blood cal- 
cimn and potassium, evidence of uremia, diabetes, ascites, and bilateral hydrothorax. 
Death occurred on the I7th day in spite of conservative therapy, including paren- 
teral fluids, calcium gluconate and potassium chloride and blood transfusions. At 
autopsy there was a general peritonitis with fat necrosis which extended to the pleura 
and mediastinum. Death also occurred in another patient"* who was treated conser- 
vatively for 7 days. He was a 46 year old male who was suddenly seized with upper 
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abdominal pain and had an elevated amylase. Ten cc. of dark brown peritoneal fluid 
were aspirated from the abdomen and proved to contain a liigh amylase content. 
Treatment was conserwative including paravertebral block. At autopsy there was an 
acute hemorrhagic pancreatitis with marked necrosis of the pancreas and a fatty 
liver. Conservative therapy was also used in two proved cases of acute pancreatitis.”® 
In one of them, a 73 year old male, diagnosis was made by high serum amylase. 
He developed a Gray-Turner and Cullens sign on the sLvth day. Treatment consisted 
of gastrointestinal suction, insulin, parenteral feeding; after a stormy 4 week period, 
the patient seemed to get well. The second patient developed acute pancreatic ne- 
crosis following operation for repair of a hiatus hernia with cholecystectomy, and 
though treated conser\'ativcly with chemotherapy, blood, etc., died, the diagnosis 
being made at postmortem. 

A case of allergic pancreatitis was described,®® the diagnosis being based upon the 
simultaneous presence of generalized urticaria and abdominal pain, associated with 
an elevation of the blood amylase whicli gradually returned to normal and the suc- 
cessful response to the administration of pyribenzamine. A case was described®" of a 
large pancreatic abscess in an 18 months old male child, apparently due to an ascaris 
which was found in the cavity of the abscess. The patient was operated upon but 
died 5 days later. The use of the x-ray following barium meal in the diagnosis of acute 
pancreatitis has been mentioned in previous reviews. Enlargement of the duodenal 
curve, a distended second portion of the duodenum and elevation of the stomach dur- 
ing acute symptoms have been described*® apparently due to pancreatitis. After the 
acute symptoms subsided in 3 days, roentgenological signs had disappeared. 

An important investigation was made in regard to the influence of acute pancrea- 
titis on cholecystography.®®® In 28 cases of proved acute pancreatitis as judged by 
elevation of the blood am)''lase, cholecystogram was performed during the acute 
phase; in 16 the gallbladder was not visualized. Six of these patients had a subse- 
quent cholecystogram retaken at intervals of 6, 9, 13, 19 and 32 days after the acute 
s3Tnptoms had subsided, whereupon a normal cholecystogram was found. Five of the 
patients with non-visualization were operated upon after the acute attack of pan- 
creatitis was over. Although the gallbladder was normal in appearance in all, it was 
excised in 3 and proved to be normal histologically. This study showed first of all 
that non-visualization of the gallbladder does not necessarily mean persistent dis- 
ease, and that subsequent study may show normal function. It also showed how 
acute pancreatitis may be closely related to disease of the gallbladder presumably 
because a transient obstruction may be produced at the lower end of the common 
duct by edema of the head of the pancreas. 

Pathogenesis of Acute Pancreatitis. — An interesting postmortem study®® 
of the condition of the pancreatic ducts was carried out in an attempt to 
correlate dilatation of the duct with the presence or absence of pancreatitis. 
In 100 cases in which there was no evidence of pancreatitis, the ducts and 
acini were normal in 82 per cent, slightly dilated in 14 per cent, and markedly 
dilated in only 4 per cent; in 35 cases of pancreatic fat necrosis, there was no 



October 1949 


PANCJULAS 


293 


duct or acinar dilatation in 14, and only moderate dilatation in 4, with marked 
dilatation in only 2 ; of those with extensive fat necrosis, there was no dilatation 
in 9, moderate dilatation in 5 and marked dilatation in one. Thus the incidence 
of dilatation of the pancreatic duct was no greater in patients with fat necrosis 
than in the control group, suggesting that pancreatitis is not explained by a 
lesion leading to duct obstruction. Three experimental studies have been made 
in an attempt to e.xplain the pathogenesis of acute pancreatitis. In one” a 
series of experiments on 64 cats was carried out to show the influence of ligation 
of the pancreatic duct, of starvation, of feeding, and of secretin and pilocarpine 
injections. It was clear that ligation of ducts alone in the starved animal was 
not followed by necrosis. However, obstruction in the fed animal or in the ani- 
mal whose pancreas has been stimulated by either secretin or pilocarpine led 
to varying degrees of fat necrosis. Indeed, 14 out of 17 cats, whose pancreatic 
ducts were ligated and who were fed, showed evidence of fat necrosis between 
48 hours and 6 days, even though no pancreatic stimulus by drug was given. 
In the second study*”^ carried out on dogs and rats by a variety of injections 
into the pancreatic duct either with or without ligation, it was shown in 
general that activated pancreatic juice, particularly when the duct is ligated 
produces pancreatic necrosis, an observation which has been made many times 
in the past. One of the most provocative studies®® was the third, which seemed 
to show one manner in which pancreatic edema may be converted into pan- 
creatic necrosis. Pancreatic edema was produced in all experiments by means 
of duct ligation followed by the stimulation of the pancreas with secretin in- 
jections. However, in addition to this, in 10 dogs, using 7 as controls, varying 
degrees of occlusion to the main pancreatic artery were produced in a period 
of 15 minutes. In each experiment, pancreatic necrosis followed the vascular 
occlusion, and the degree of necrosis varied with the degree of edema present 
before the arteries were occluded. Inasmuch as vasospasm is known to foUow 
as a reflex action from pain, these experiments seem to have a real clinical 
application by suggesting the need for prompt control of pancreatic pain. 

RECURRENT PANCREATITIS 

An increasing number of reports have appeared in regard to the problem 
of patients who have recurrent attacks of pain. In previous years it was 
impossible to be sure what these attacks reaUy were, but with the use of the 
serum amylase test, it is now possible to make a definite diagnosis. As a result, 
an increasing number of studies have appeared of patients presenting a history 
of recurring attacks definitely diagnosed as acute pancreatitis. The therapeutic 
problem here is obviously one of preventing further recurrence of the pain. 
The problem in those with definite evidence of stone or calcification of the 
pancreas is a little different and will be discussed under that heading. It should 
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also be mentioned that the term recurrent pancreatitis is more descriptive 
than chronic pancreatitis, a designation which has been used widely in the 
past, but usually as applied to findings at the time of operation. Chronic pan- 
creatitis as a bedside diagnosis has usually been applied to patients who show 
some disturbance of pancreatic function, although much confusion in the 
literature has often arisen from the application of anatomical designation to 
clinical manifestations without anatomical verification. 

A series of recurrent pancreatitis has been reported in 2 papers, the first’'* 
describing 5 cases, and the other describing in greater detail 21 cases. Many 
of these patients had a normal gallbladder as shown by cholecystogram or 
operation, and many of them had had their gallbladders removed previously. 
All of them had had repeated attacks of abdominal pain, the nature of which 
was detected by finding an elevation of scrum amylase. In many of them a 
T-tube had been inserted at the time of operation and many physiological 
studies carried out as to the effect of stimulation of the sphincter of Oddi by 
installation of hydrochloric acid and other means. Anatomical communication 
between the common duct and the pancreatic duct as visualized by cholangio- 
gram were demonstrated in many cases. These authors recommend and have 
carried out in many of these cases a severance of the sphincter of Oddi by a 
cutting instrument introduced through the common duct. This procedure is 
supposed to prevent regurgitation of bile and pancreatic juice through a 
common channel, which is assumed to be the cause of the pancreatitis. Analysis 
of the findings show that relief was obtained in many of these cases by this 
procedure. While many of the clinical results were excellent, the follow-up is 
still too short to evaluate the final results since the longest period of relief 
of pain was one year. Doubtless further studies will be reported from this 
clinic later. 

Brief mention may be made of a report**® of 11 cases in which operation was car- 
ried out for apparently recurrent pancreatitis. The operations were based upon the 
need for an internal biliary drainage such as an anastomosis between the common 
duct and the duodenum; although the end results were not discussed in detail, they 
were described as most gratifying, provided the procedure was carried out before the 
disease had advanced so that definite chronic pancreatitis was present. 

A most complete and interesting study was made of 27 cases® in which the term 
chronic relapsing pancreatitis was applied. All of these cases were associated with 
definite biliary disease. All patients had painful attacks, either associated with or 
without evidence of diabetes. In many of these seizures there was a definite elevation 
of the serum amylase. There seems to be no differentiation between this group and 
29 similar cases without evidence of gallbladder disease reported previously from this 
clinic. Twenty-six of the 27 patients were operated upon and a variety of procedures 
carried out, including cholecystectomy and choledochostomy. In about half the cases 
there was a remission of the attacks following surgery for up to 11 years. However, in 
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17 of the 26 cases a secondary operation was carried out. Drainage of the common 
duct for a period of 2 to 6 months in 8 cases was followed by a cessation of seizures 
in 5 for a period of between 24 and 36 months after operation. Anastomosis between 
the common duct and duodenum was carried out in 7 cases, 6 of which had freedom 
from pain when last seen for periods up to 56 months. Five of the 27 cases have died, 
one of massive gastrointestinal hemorrhage 2 weeks after operation for cholecysto- 
gastrostomy, one of peritonitis and pyelonephritis, one of cardiac failure, one of 
massive gastrointestial hemorrhage and one from an unknown cause. In 7 .cases 
biopsy of the pancreas was made and showed various degrees of pancreatitis with 
fibrosis. 

Another thorough clinical study was made in 20 cases designated as chronic re- 
current pancreatitis®- the diagnosis being based on operative findmgs in 16, x-ray 
evidence of calcification of the pancreas in 3, and in one by the findings at autopsy. 
In 17 of these 20 patients there were definite recurrent attacks of upper abdominal 
pain with radiation to the back in 6. Eight cases had recurrent jaundice, 5 of whom 
had definite obstruction of the common duct at operation, none, however, due to 
stone. Serum amylase was found to be elevated in 3 cases, 2 of them during an attack 
of pain on admission. Four patients had a normal serum amylase, but 3 of these had 
no pain at the time. Eight of 9 patients in which glucose tolerance tests were carried 
out showed a diabetic type curve. Pancreatic calculi were demonstrated in 8 out of 
the 20 cases. The average age of the patients was 60 years, and 10 of them had had 
previous operations without relief. Of the 16 who were explored, 3 died, 7 were de- 
finitely relieved, 3 were improved, and 3 showed no change. The procedures which 
seemed to afford some relief were cholecystostomy, cholecystectomy and gastroen- 
terostomy and choledochostomy. Seven cases described as chronic relapsing pan- 
creatitis were described®" based upon anatomical findings including biopsy at opera- 
tion or autopsy. AU had recurrent attacks of epigastric right upper quadrant pain. 
Three cases were completely relieved of pain following anastomosis between the gall- 
bladder and duodenum or stomach. A single case was described® in a 38 year old 
female who developed increasingly severe attacks of epigastric pain. She also had 
large, bulky fatty stools and 4 days before admission developed jaundice. At opera- 
tion dumg an acute attack fat necrosis with acute pancreatic edema was observed. 
The gallbladder was drained after removal of its contained stones, but the common 
duct was not explored. There was an elevation of the blood amylase after operation. 
The icterus subsided and cholangiograms through the tube in the gallbladder showed 
multiple stones in the common duct. Clamping the tube produced pain. Irrigation 
of the biliary tract with nupercaine solution on 2 occasions seemed to relieve pam 
and apparently was followed by passage of some of the stones since a cholangiogram 
later showed that only one stone was left. Irrigation was then carried out at 10 day 
intervals. After 30 days, cholangiograms showed no stones. The catheter was then 
removed and the patient remained well for a period of 10 months without recurrence 
of symptoms. 

In a series of 7 cases®® a diagnosis of chronic relapsing pancreatitis was made from 
the findmgs at operation, although the diagnosis was suspected from the clinical 
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symptoms whicli consisted of repeated episodes of aljdominal pain and back pain 
with indigestion, nausea and vomiting. Only 2 eases liad jaundice and 2 showed evi- 
dence of steatorrhea. Calcification of the pancreas was found in 6 cases and cysts in 
6. The kind of treatment and follow-up were not mentioned in detail except that bi- 
lateral S3’’mpthectomy from thoracic 5 through lumbar 2 was carried out in one illus- 
trative case, and in 2 others with complete relief of pain up to a period of 5 months. 
In another report*^ 5 cases arc briefly described in which bilateral sympathectomy w-as 
also performed for clironic pancreatitis willi gratifying results wliich, however, were 
not described in any great detail. Among another scries of 6 cases of diffuse pan- 
creatic calcification®’ diagnosed by x-ray alone in 3 and operation in 3, considerable 
relief also followed in one case in which a celiac ganglionectomy was carried out, 
although there was no follow-up. 

Pancreatic Calcification. — ^As is apparent from scrutiny of the cases described 
above, there is some overlapping of recurrent pancreatitis and calcification 
of the pancreas, although in most cases the patient with stone in the pancreatic 
duct has a more constant type of pain which does not seem to occur in definite 
attacks. Many of them, of course, have other symptoms not associated with 
pain, and a few are found incidentally, usually by x-ray examination. Thirty- 
nine cases of pancreatic calcification as revealed by x-ray are described'*^ 
of which 22 proved to have definite pancreatitis at operation or autopsy. The 
lapse of time between the onset of pain and the development of pancreatic 
calcification was from 1 to 22 years. Diabetes was present in 9 and steatorrhea 
in 7 of the 22 cases of proved pancreatitis. Other associated complications were 
gastrointestinal hemorrhage in 3 cases, alcoholism in 3 cases, pseudo-cyst in 
2 cases, abscess in 1 and neuritis in 1 case. Twenty-one patients were treated 
by non-operative means and 18 by surgery. The main indication for surgery 
was severe pain, the objective being first to relieve pain by some means, either 
removal of a duodenal or common duct obstruction, or of calculi, or to dram 
abscesses or cysts. Analysis of the results in patients operated upon was very 
difficult. Procedures carried out were cholecystogastrostomy, -jejunostomy or 
-duodenostomy, or external drainage by a T-tube. There were no immediate 
surgical deaths. A 21 year old male with a history of epigastric pain diagnosed 
originally as periduodenitis finally showed on x-ray evidence of stone in the 
pancreas.^® Because of the severity of the attacks of pain with radiation to the 
left shoulder, he was operated upon and 8 soft stones were removed from the 
pancreatic duct and a small cyst excised from the tail of the pancreas. Recovery 
was uneventful and there was complete relief from pain, although the period 
of follow-up was not stated. . 

2Vmong 35,000 consecutive autopsies, 22 cases of pancreatic lithiasis were 
found and analyzed.^® Death was attributable to the pancreatic lesion in only 
7 cases, contributory to death in 6 cases and not a factor at all in the remaining 



Oclohcr 1949 


PANCREAS 


297 


9 cases. There was a definite alcoholic history in 10 of the patients. Sixteen 
of the 22 cases had multiple stones or diffuse calcification. Only 6 had a solitary 
stone and 7 had one or more pancreatic cysts. Three had acute pancreatic 
necrosis, and 2 had evidence of healing fat necrosis, 4 showed purulent inflam- 
mation mth solitary abscesses. Of interest was an associated fatty liver in 
14 and portal cirrhosis in 8 cases. A series of 9 cases is reported’* in which 
operation was performed presumably for epigastric pain and in which stones 
were found in the pancreas. Only one patient died. The surviving cases were 
all markedly improved except one, although some had residual symptoms. 
The procedure at operation consisted of local removal of stones in 4 cases, 
nothing but e.xploration in one case, and in 3 cases removal of stone with 
partial pancreatectomy. One patient had drainage of the gallbladder with 
removal of gallstones plus one pancreatic stone. Three cases are reported’’ in 
which the diagnosis was made by x-ray. Two of the patients had evidence of 
enlargement of the liver. 

An unusual case, thoroughly followed for 6 years, is reported” in which the patient 
between the ages of 39 and 45 years of age had recurrent calculous pancreatitis, as 
shown by elevation of the serum amylase, by biposy at operation, and by x-ray evi- 
dence of calcification. He was not relieved by cholecystectomy and drainage of the 
common duct, but developed a gastric ulcer which recurred after medical therapy. 
A subtotal gastrectomy was then carried out which was followed by a stormy post- 
operative course. However, the pain was relieved following recovery from operation, 
steatorrhea was corrected, and the patient gained in weight. Ten months after oper- 
ation he was entirely relieved, was living a normal life and feeling fine for the first 
time in 15 years, his diet being restricted only in the amount of fat and alcohol. A 
39 year old patient is described” in whom repeated attacks of upper abdominal pain, 
anorexia and diarrhea associated with weight loss occurred. A mass was felt in the 
left upper quadrant and there was a definite elevation of the serum amylase. X-ray 
showed calcification in the region of the pancreas. At operation the enlarged nodules 
in the pancreas were biopsied and showed acute and chronic pancreatitis with fibro- 
sis; the gallbladder was normal. Nothing else was done and the patient improved 
somewhat, but the pain recurred, even though it was less. Radiotherapy was tried 
without effect. A medically treated case of pancreatitis and diabetes with calcifica- 
tion is desaibed’ with somewhat unusual s 3 rmptoms of pain, chills and fever. The 
diagnosis was not made rmtil later when x-ray showed calcification and examination 
of the stools showed steatorrhea. Treatment with insulin and diet alone was followed 
after 8 months by an inaease in weight and a diminution in steatorrhea. Failure of 
medical treatment was the experience in a case” with diabetes, steatorrhea and right 
upper quadrant pain; pyelonephritis developed which did not respond to chemo- 
therapy and the patient died with an elevated non-protein nitrogen of the blood. 
At autopsy there was advanced chronic interstitial fibrosis of the pancreas with cal- 
culi and cirrhosis of the liver, with a terminal necrotizing renal papillitis. 
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CYSTIC FIBROSIS OF TIIE PANCREAS 

So many single case reports of this disease liave appeared in the literature 
which add very little to our knowledge, that no attempt will be made to 
summarize all of them. 

Study'’® of the nitrogen and fat metabolism in 27 cases ranging in age from 
6 months to 5 years showed that over a period of 3 days, 5 patients lost 55 
per cent of the administered fat. Administration of hydrolyzed protein with 
or without pancreatin resulted in a much higher degree of nitrogen retention. 

A review of 14 cases was reported from Australia^ of which 9 have died, all with 
pulmonary infection as the terminal cause. Twelve of the 14 were females, and 3 
gave a definite familial history. Twelve of the cases were over 6 months of age and 2 
died at 9 and 10 years of age with severe portal cirrhosis. The presenting symptoms 
in all cases were those of malnutrition, bowel abnormalities with stools containing 
a high content of fat, and symptoms of respiratory infection. Tryptic activity- of 
aspirated duodenal contents was uniformly low. Of the fatal cases, 3 had definite 
inadequate caloric intake, and 8 of the 9 received none or inadequate amounts of 
pancreatin. Of the 5 patients still living, treatment consisted of the administration of 
pancreatin, an adequate diet with 30 per cent calculated extra calories, 25 per cent 
being protein, with added vitamins C and A. These surviving cases are 8 months to 
3 years of age, 4 of them being considered to be in a satisfactory condition. The ben- 
eficial effect of hyperalimentation was also reported in another more detailed study®® 
to be mentioned later. An islet cell abnormality was found in 5 cases of fibrocystic 
disease in patients who died at 2 months to 2 years with a typical clinical picture.^®® 
Histologic study seemed to show one or more duct-like lumens lined with epithelium 
which seemed to enter small excretory ducts although there was no abnormality of 
the A and B cells. The significance of this finding in the disease was not apparent. 

The association of pancreatic insufficiency with meconium ileus has been suggested 
before in previous reviews. A report of 8 c:ases of meconium ileus^® is of interest be- 
cause of the finding of a deficient tiyptic activity after duodenal aspiration in many 
of the cases, and in the fact that all patients were operated upon very early in life, 
the age at admission being between 10 and 51 hours, and the clinical picture showing 
definite evidence of small bowel obstruction, confirmed by x-ray study. There was 
a familial history in 3 cases. In all patients at operation the ileum was opened, and 
the meconium completely removed by irrigation with a catheter, and in many cases 
pancreatin introduced into the lumen. Volvulus of a distended loop of the ileum was 
found in 5 of the 8 cases and in 4 this was simply reduced. There was an immediate 
operative mortality in 3 of the 8 cases. Four of the patients survived and were in 
excellent condition 3| to 26 months afterwards. Postoperative therapy consisted of 
the use of pancreatin with each feeding, a low fat, high protein diet including hy- 
drolyzed protein, as well as high protein milk and a high vitamin intake, plus chem- 
otherapy. There was no evidence at operation of any gross abnormal anatomical 
changes in the pancreas. In another report^* a patient was operated on the third day 
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of life because of evidence of meconium ileus. Multiple aspirations of the small intes- 
tine with a fine needle were done, air being thus removed", the rectum was also opened 
and much tliick, inspissated meconium sucked out. The patient recovered, and stools 
appeared on the 10th day of life. The acute distension disappeared. At 6 months of 
age the patient was doing fairly well with a diet containing pancreatm, but showed 
definite evidence of pulmonary changes characteristic of cystic fibrosis of the pan- 
creas. 

Vitamin A absorption curves after oral administration were studied®^ in 14 normal 
children, in 14 children with cystic fibrosis of the pancreas established by study of 
their duodenal content, and in 6 children with steatorrhea of the celiac t}T)e. The 
administration of either emulsified or unemulsified vitamin A produced plasma ele- 
vation in the normals. When given to children with steatorrhea the emulsified prep- 
arations resulted in normal vitamin A absorption, whereas the tmemulsified oil was 
very poorly absorbed even when given with pancreatin, thus indicating the supe- 
riority of vitamin A absorption when administered in the emulsified form. An interest- 
ing case report’® of cystic fibrosis of the pancreas was described with typical findings 
except that the duodenal juice showed normal enzymatic activity and the fecal fat 
was not elevated above normal, although it was foul smelling, large and soft. How- 
ever, the patient died at 5 months of age and showed ulcerated, suppurative bron- 
chitis, but no bronchiectasis or cystic disease of the lungs. The pancreas showed 
definite cystic fibrosis which, however, was primarily located in the distal one-half of 
the gland. The rest of the panaeas showed little if any changes. A fatal case of cystic 
disease of the pancreas is described®® in a 13 year old girl with a family history sug- 
gesting that other members had the same condition. The unusual part of the story 
was that the patient was well until 10 years of age except for severe winter colds. 
However, respiratory infections increased and after 4 admissions was the cause of 
death. Steatorrhea was also demonstrated. At postmortem there was complete 
atrophy of the pancreatic acinar tissue with intact islets, but no cystic changes. The 
liver was fatty and there was biliary cirrhosis. Another report®® was rmusual in that 
the patient died at 3 days of age with respiratory symptoms, but who at autopsy 
showed in addition to fibrosis of the pancreas, meconium ileus. A brother bad had 
the same disease, but lived 4 months before death. The universal existence of cystic 
fibrosis of the pancreas is indicated by 2 cases from Canada described in French”® of 
two children with all of the characteristic clinical manifestations described so many 
times. One patient died at the age of 6 months and the other at the age of 16 months. 
Autopsy in one case showed the characteristic findings in the lungs and in the pan- 
creas. 

What seems to be the most promising therapeutic report®® on cystic fibrosis 
of the pancreas is a study of 110 cases of which 40 were living at the time of 
the report. The surviving children are as old as 7 to 8 years. The diagnosis 
was confirmed, in all of the 40 cases who are doing well, by the persistent 
absence of duodenal tryptic activity. The important part of therapy was 
the necessity of maintaining good nutrition by giving at le^tdO per cent more 
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than the normal caloric and 55 per cent of the normal protein requirements 
based upon the figures published b}' the National Research Council. They 
found that these patients would actually take this much food if given, and that 
the nutrition can be maintained with h}q5cralimcntalion provided the episodes 
of pulmonary infection arc treated as they occur. The latter consisted merely 
of chemotherapy with or without acro.sol penicillin and streptomycin. 7'his 
rather simple approach to therapy in fibrocystic disease of the pancreas seems 
quite logical, and the results thus far seem most promising. Similar findings 
are reported in another paper'"” already discussed. 

Cystic fibrosis of the pancreas of a kind was produced c.\'perimentally"° by 
the injection of physostigmine and pilocarpine in rats which produced definite 
vacuolization in the pancreas which was widespread. Of interest v/as the fact 
that atropine seems to neutralize this effect. The vacuoles contained no fat. 

PANCREATIC CYSTS 

Two t)q)es of pancreatic cysts have been described, not including the tiny 
cj^sts which were previously mentioned in cases of chronic pancreatitis. The 
most dramatic is the single large cyst filling and distending the lesser peritoneal 
cavity. In addition, a number of cases have been reported in which somewhat 
smaller cysts, either single or in the form of multiloculated cystadenomas were 
encountered and excised. 

In a report'"® of 9 cases, a variety of lesions were found in which excision was car- 
ried out in 5, 2 of them followed by persistent fistulas. Simple marsupialization was 
effective in one case, and in 2 cases anastomosis between the cyst and tlie jejunum 
was carried out with satisfactory end results. In a series of 5 cases® one exhibited an 
unusual complication in that the ej'^st ruptured into the colon with hemorrhage, 
sepsis and death. The other 4 were all operated upon and the cyst marsupialized; 
all finally ceased draining and completely healed at the time of discharge, although 
no follow-up studies were recorded. Two cases of pancreatic cyst® were described in 
young men aged 20 and 21 years of age, who had had a crushing injury to the upper 
abdomen and chest. A cystic mass was observed 57 and 45 days afterv’^ards, which 
enlarged rapidly. Operation revealed the cyst which was marsupialized and drainage 
ceased eventually and spontaneous closure occurred. Both cases curiously enough 
showed a left pleural effusion about 2 weeks after injury in spite of the absence of 
fractured ribs. A case of cystadenoma of the pancreas®® was described in which oper- 
ation was carried out because of abdominal pain and an epigastric mass. Although 
the preoperative diagnosis was mesenteric or omental tumor, a multiloculated cyst 
was found in the head of the pancreas which was completely excised; the patient 
remained well for a 2 year follow-up. An unusual case of pancreatic cyst®® was de- 
scribed with a sudden acute onset developing spontaneously with swelling of the 
upper abdomen and dull epigastric pain. The swelling disappeared suddenly one day 
before admission and there followed a gradually increasing epigastric pain followed 
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by nausea and vomiting, and abdominal distension. At operation a cyst in tbe lesser 
peritoneal cavity was found which had ruptured into the abdominal cavity from which 
1500 cc. of coffee-like fluid was aspirated; the fluid contained a high concentration 
of amylase. The cj'St was drained and the postoperative course was uneventful for 
12 days, when the pain recurred and the wound then discharged a large amount of 
fluid containing not only amylase but also lipase and trypsinogen. This discharge 
lasted for 10 days without evidence of wound digestion, but then closed; healing oc- 
curred and the patient remained asymptomatic for 9 months afterwards. A case is 
described - with what seems to be a definite history of acute pancreatitis, followed 
in 3 weeks by a characteristic pancreatic cyst which was drained at operation by mar- 
supialization and packing. It healed finally after 27 days and the patient was followed 
for 2 years and was in fairly good health. Two cases of pancreatic cyst are reported*® 
one of which seems to be a t3rpical instance in which marsupialization was followed 
by persistent drainage, but in which 20 per cent silver nitrate solution was used 
to cauterize the cyst each day. On the 13th day drainage ceased, and the patient 
remained well. 

The use of surgical procedures to anastomose with the gastrointestinal tract 
pancreatic cysts or the sinuses which remain after their drainage is receiving 
more attention. Thus, in one of 2 cases** this procedure was done at the first 
operation, using a loop of jejunum which was anastomosed to the cyst, and an 
enteroenterostomy carried out below the loop. In the second case the patient 
had had a persistent draining fistula for 2 years following marsupialization. 
The stump of the fistula was anastomosed to a loop of jejunum with entero- 
enterostomy. No follow-up of these cases was mentioned. 

In another case** operation was performed in a patient who had had 3 attacks 
which appeared to be pancreatitis. The large extra-alimentary epigastric mass proved 
to be a pancreatic cyst and an anastomosis was made between it and a loop of je- 
junum prepared according to the Roux technic. Six weeks after operation the patient 
was asymptomatic and gaining weight with complete disappearance of the mass. 
Anastomosis between the pancreatic cyst and the stomach was carried out in one case®* 
in which the first operation consisted of marsupialization which was satisfactory 
except for some difficulty due to the electrolyte balance and skin irritation following 
drainage. Healing occurred; however, 9 days after this operation a second mass was 
detected and jaundice developed and the abdomen was reexplored. A second cyst was 
found which was compressing the duodenum and common duct. This cyst was anas- 
tomosed to the stomach. The postoperative course was uneventful and follow-up to 
date revealed the patient to be asymptomatic. 

Another case was recorded** in which the cyst was also anastomosed to the jeju- 
num, using the Roux technic. However, the same author reported a second case in 
which simple external drainage was performed, and although this sinus persisted for 
3 years, it finally closed. Two months after the sinus closed the patient developed 
symptoms of high intestinal obstruction. At operation a large, orange-sized epigas- 
tric mass was found which was excised and proved to be a recurrent cyst. The patient 
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remained asymptomatic for a follow-up period of one year. An unusual case was 
described” in a patient who was operated upon for symptoms of pyloric obstruc- 
tion which were due to a 12 x 17 cm. cyst extending from the tail of the pancreas to 
the duodenum; it was almost completely excised. The abdomen was closed and the 
patient had an uneventful recovery. The same author described another case in 
a patient who had a history of acute pancreatitis 2 years before the development of 
a typical epigastric mass which at operation proved to be a pancreatic cyst, which 
was drained. The sinus closed in 6 weeks. 

Three interesting reports on pancreatic cyst come from Germany. In one,^'^ fol- 
lowing a complete review of the literature, 2 cases are described in which a retrocolic 
Roux type of anastomosis was carried out between the c>'st and the jejunum. In the 
second case, the cyst was anastomosed to the posterior wall of the stomach also 
through the retrocolic approach, following an opening in the mesocolon. The follow- 
up was quite satisfactorj-^ in both cases up to 3 years in one, 6 months in the other. 
In the second report*^ a pancreatic cj'St was found but because of dense adhesions 
could not be mobilized. The surgeon then opened the stomach by an incision in the 
anterior wall and from within the stomach, anastomosed the posterior wall to the cyst 
after evacuating it of several liters of fluid. The patient was a 20 year old girl. Follow- 
up revealed an excellent result for 15 months. At this time there was no roentgeno- 
logical evidence of any abnormality after the usual barium meal. In the third report” 
a 58 year old woman is described in whom an anastomsis was made between a pan- 
creatic cyst and the duodenum, and who died of carcinoma of the rectum 6 years 
later. At autopsy there was no evidence whatever of pancreatic ej'st or of its anas- 
tomosis to the duodenum with the exception of a tiny scar. The pancreas seemed 
perfectly normal in size, shape and consistency. 

Practically all pancreatic cysts appear in adults, but one was described in a 6 
months old infant®® in whom an abdominal mass was felt in the left side of the abdo- 
men. Radiologic study showed evidence of gastrointestinal displacement. After an 
upper respiratory infection subsided, operation was carried out and a large cyst 16 
cm. in diameter was found and removed in toto, including a portion of the body of the 
pancreas. The cyst had no epithelial lining and contained one Liter of fluid which had 
a high concentration of amylase. Fibrotic pancreatic tissue was discovered in the 
wall of the cyst by microscopic examination. Biopsy of the remaining pancreas 
showed fibrosis and lymphocytic infiltration. There was no history of trauma. The 
post-operative course was uneventful and 2 months later the baby was well and its 
weight was normal, without upper respiratory infection or dietary difl&culties which 
might be expected if this patient were actually suffering from a cystic fibrosis of the 
pancreas. 


PANCREATIC SECRETION 

The effect of resection of the pancreas on pancreatic function was carefully 
studied^^®- in 10 cases at significant intervals after operation. It was estab- 
lished that even though there might be large losses of nitrogen in the feces, 
nitrogen balance was not difhcult to achieve even on a moderate intake of 60 
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grams per day. However, the use of pancreatin definitely increased the amount 
of protein utilized. This was even more striking in the case of fat, which in 
every ci^“e showed a greater absorption follo\ving the ingestion of 15 grams 
of pancreatin a day in 3 doses of 5 grams each in enteric coated capsules. These 
cases were followed for from 2 to 3 years, and 7 out of 10 were living, 4 of them 
in good health, and 8 out of 10 were able to gain weight or maintain satisfactory 
weight on a high protein, high carbohydrate and low fat, high caloric diet with 
pancreatin, although two patients were somewhat handicapped by diarrhea. 
A meticulous study’^ was carried out of the total fecal solids in the cases of 
chronic relapsing pancreatitis already referred to.” All patients were on care- 
fully controlled diets consisting of 100 grams of fat, 270 grams of carbohydrate 
and 117 grams of protein with a caloric value of 2400. The feces were carefully 
measured between two carmine markers. Ten of the patients had and 10 did 
not have diabetes. The diabetics all showed evidence of calcification, and 7 
of them had gross steatorrhea; they averaged 53 grams of fecal solids as com- 
pared with 27 and 25 in the control group and in the group without diabetes. 
Confirming this increase in solids was the increase in total fat, 21 grams as 
compared with 4, the per cent of absorption of ingested fat, 21 per cent in 
comparison with 4 per cent. The total amount of nitrogen excreted was 3.2 
grams as compared with 1.5 for the controls. The percentage of the ingested 
nitrogen which was lost was 17 as compared with 8 per cent. In general, the 
fecal losses roughly were proportional to the degree of damage to the pancreas. 
It must be emphasized that these figures were averages and that there was 
considerable variation between the individual cases. Thus in only 5 of the 10 
patients with diabetes and steatorrhea did the total fecal solids exceed the 
normal upper limit. These findings show that the appearance of gross steator- 
rhea is not necessarily of quantitative value as far as estimating the degree of 
pancreatic insufficiency. 

The role of pancreatic secretion in peptic ulcer formation was studied in 
dogs.®’ Histamine in beeswax was used as the provocative agents for peptic 
ulcer. In 4 controls no ulceration was produced; however, in 4 animals follow- 
ing total pancreatectomy, in 4 following ligation of both pancreatic ducts, 
all developed peptic ulcers with bleeding or perforation, the latter causing 
death in 6 out of the 8 experiments. On the other hand, when diabetes was 
produced by giving alloxan in 4 dogs, only one developed a large perforated 
duodenal ulcer. The inference seems justified that interruption of pancreatic 
secretion into the duodenum makes possible duodenal ulceration from histamine 
in wax. That this experimental evidence may explain the clinical occurrence 
of peptic ulcer is shown by a report” of 3 patients in whom a peptic ulcer 
followed total or partial pancreatectomy. In one case the ulcer led to a fatal 
peritonitis 4 months after resection. In the second case the patient died in 6 
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weeks from recurrence of carcinoma, but a definite gastric ulcer of the lesser 
curvature was found at autopsy. In the third case the patient developed 
definite peptic ulcer symptoms one month after resection, even though no 
definite x-ray finding was demonstrable. The symptoms responded to diet. 

A decrease in pancreatic function in malnourished infants deprived of pro- 
tein was indicated in a brief report"- in which duodenal aspiration revealed 
a practical absence of pancreatic secretion. This returned to normal, however, 
when protein as milk was given to the infant in adeejuate ejuantities. Upon 
discontinuing the milk the enz}mies disappeared. Study of pancreatic function 
in infancy was made'-- by examining the secretions in the pancreatic ducts 
as well as by histological study of the pancreas itself in 19 full term infants 
dying of various causes, as compared with the same observations made in 
premature infants. In the premature infants very few pancreatic zymogen 
granules were found, whereas they were abundant at full term, though 
they appeared to var}^ with the weight of the individual. 

A number of studies were made on pancreatic secretion in dogs. In one of 
these studies"^ constant intravenous injections were made with a cannula 
in the pancreatic duct for the collection of secretion. Secretin produced no 
stimulant effect on the production of amylase or alkaline phosphatase, although 
the volume increased. On the other hand, pancreozymin caused a three to four- 
fold increase in amylase production without change in alkaline phosphatase. 
In a rather complicated experiment®^ evidence was obtained which was inter- 
preted to mean that there was no correlation between the acidity of the duo- 
denum and the secretion of pancreatic juice. 

The possibility of influencing the enzyme content of the pancreas was 
shown®^ by experiments in which chickens were fed raw soy bean diets. They 
failed to gain weight and showed a large pancreas whose proteolytic activity 
showed an increased value as compared with control animals fed autoclaved 
soy beans. The addition of 0.5 per cent methionine to the raw soy bean diet 
produced normal growth but the high ratio of pancreas size to body weight 
persisted as did the increased proteolytic activity in the pancreas. The differ- 
ence in the two groups was striking. Purification and crystallization of human 
amylase was carried out®" and showed the same solubility and the same degree 
of activity when the amylase was obtained from either the saliva or the pan- 
creatic juice. Crystalline amylase of pork origin, on the other hand, had a lower 
activity but a higher solubility. An interesting protein was isolated in crystal- 
line form from the pancreas®® which was a trypsin inhibitor, having anti- 
coagulant properties. One may speculate as to its possible role if absent in 
the thrombophilia so often seen in carcinoma of the pancreas. 

Further data has appeared^® on a rapid method for the determination of 
lipase requiring incubation for only one hour at 37° C. The normal range (85 
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to 205 lipase units) is somewhat wider than that which applies to the amylase 
test, which is between SO and 120. 

Lipotropic Factor . — Investigations in regard to the presence of a lipotropic 
factor in the pancreas continue. The ability of this factor to lower the fat 
content of the depancreatized dog liver by as much as 20 per cent with return 
to normal in 48 to 124 hours has been described®® by a new term lipodieresis. 
Lipocaiac produced lipodieresis as shown previously, but was less efficient than 
a glycerine-water extract of pancreas. On the other hand, a study of the lipo- 
tropic activity of pancreatic extracts on fatty livers produced by dietary means 
showed*® that lipocaiac was the most efficient, yielding a total fatty acid con- 
tent of the liver after 20 days in rats of 3.8 per cent as compared with the two 
other extracts which gave values of 15.4 and 15.8 per cent. The influence of 
lipocaiac on the changes produced by complete pancreatic obstruction was 
studied in 10 dogs*’ and found to be preventative as well as corrective within 
2 or 3 days except for the faU in the prothrombin level which was not influenced, 
^^he corrective influence was studied 58, 112 and 161 days after obstruction 
and proved more effective the earlier it was begun, although the response was 
never quite complete. Casein hydrolysate corrected both the hypoprothrom- 
binemia as well as the hypoproteinemia. Of special interest was the fatty 
infiltration of the liver which could be prevented by the administration of 
extract equivalent to 75 grams of fresh pancreas. 

Secretin. — Secretin was extracted from the upper gastrointestinal tract® in 
17 out of 18 adults as well as in 13 children coming to autopsy for various 
reasons. Secretin activity was measured by the response in a dog with pan- 
creatic fistula. Premature or new bom infants showed a low secretin activity. 
In one patient with fibrocystic disease of the pancreas, dying at 16 months of 
age, extract proved to be very weak in secretin activity. The author believes 
that there is an inadequate production of secretin in fibrocystic disease of the 
pancreas, but further proof will be required before this theory can be sub- 
stantiated. A study of the duodenal contents obtained before and after the 
injection of secretin was carried out in a large series of cases,®* 28 of them with 
chronic pancreatitis, the diagnosis being made in 16 by x-ray evidence of calci- 
fication and/or fatty stools and by surgical exploration. In comparison with 
20 normal subjects, definite differences were obtained in volume, total bicar- 
bonate, amylase, trypsin and lipase. However, the variations in both groups 
were so great that there was a considerable overlap. To illustrate, the average 
total bicarbonate values were perhaps the most strikingly different. Yet the 
controls varied between 3.5 and 17.75, whereas those with pancreatitis varied 
from 0.5 to 14.2 total miUimols excreted in a 40 minute collection period. The 
authors compared these observations with the findings on fecal excretion and 
found that the results agreed in 7 cases, whereas in 4 cases the secretin test was 
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positive or the fecal excretion test was negative. In 3 cases there was no defect 
demonstrable with cither test. 

Amylase. — A colorimetric method for the determination of amylase is de- 
scribed,®- the values of whicli ranged from 9.2 to 34.9 in normals, which is a 
considerably vdder variation than tliat obtained with the customary methods. 
A comparison of am 3 dase and lipase was made"® in 10 cases of acute pancreati- 
tis, diagnosis being made by operation in 9. It was found that the values for 
each test were parallel both in the degree of elevation and subsidence to normal, 
although considerable individual variation was present, A study was made of 
the serum lipase following pancreatic duct ligation and pancreatectomy.’® 
Following ligation the lipase began to rise, although there was much variation, 
e.g., in 2 dogs the highest values were reached on the 10th and the 22nd days 
following ligation of ducts. In 3 dogs, after pancreatectomy, there was a steady 
decrease until death, which occurred 5 to 6 daj^s later in all cases. When pan- 
createctomy was performed 5 daj's after ligation of the ducts, there was an 
immediate drop in the elevated lipase so that by the second da}’- the value was 
almost zero in 3 cases, but still present in 2. A pancreatic fistula produced 
after ligation of the duct was followed by a decrease in blood lipase immedi- 
ately. 


MISCELLANEOUS 

A case of annular pancreas was described*^ in a S3 year old female who 3 weeks be- 
fore had had a cholecystectomy and exploration of the common duct. Because of 
recurrent pain and heraatemesis, she was operated upon again and the annular pan- 
creas found, which was sectioned. The patient had a stormy postoperative course 
including drainage of a right phrenic abscess, which was followed by duodenal fistula, 
a gastroenterostomy, done on the 26th postoperative day, was followed by a fatal 
outcome 2 days later. At postmortem the pancreas itself proved normal microscop- 
ically. A case of aberrant pancreas®- was reported in a 13 year old female who had 
had an uneventful appendectomy for acute appendicitis 6 months previously. In- 
testinal obstructon developed and at operation an abscess containing 10 cc, of pus 
was found, involving the ileum at a point of perforation. This exhibited a tiny 
nubbin of tissue which was removed and the perforation closed. Sections revealed 
pancreatic tissue attached to the ileal wall. 

A review of traumatic rupture of the pancreas included a case report®® of a 65 year 
old female who was struck by an automobile but experienced no symptoms until the 
next morning when she was admitted with evidence of severe abdominal pain, nausea 
and vomiting. She was operated upon 48 hours after the accident with a diagnosis of 
laceration of the spleen, but at operation extensive omental fat necrosis and 1500 cc. 
of brownish colored peritoneal fluid were found. There was a vertical tear across the 
tail of the pancreas with a jagged opening 3.5 cm. long. It was treated by dramage 
only. The patient had a long postoperative course, but was discharged in 2j months 
and remained well for 7 years afterwards. Another case of rupture of the pancreas 
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was described^ in a 35 year old male who sustained a crushing upper abdominal 
injury one hour before adnoission. The amylase value was high and because of per- 
sistent symptoms the patient was operated upon 48 hours later and extensive abdom- 
inal fat necrosis was found. The head and body of the pancreas was edematous and 
hemorrhagic, but there was no loss of continuity. Nothing further was done and the 
abdomen was closed. The postoperative course was uneventful and the patient was 
asymptomatic two months later. The amylase gradually returned to normal in one 
month. 

Still another instance of acute rupture of the pancreas was described^ in an 18 
year old male who sustained a blunt trauma to the upper abdomen and was opera- 
ted upon one hour later. Free blood was found in the lesser sac. A vertical tear in the 
mid pancreas to the left of the vertebra was found which was sutured with catgut 
and the abdomen closed with drainage. The patient continued to have pain referred 
to the pancreatic area for 3 or 4 days, which subsided. Recovery was complete and 
the patient remained asymptomatic for a 2 year follow-up. 

Metabolic studies following total pancreatectomy were reported in 3 ca.ses*° which 
are of interest in this review because blood lipase and amylase were normal long after 
removal of the pancreas (40 weeks) in one case. In another case no blood amylase 
was found at the 13th week, but lipase was present. No evidence was found of defi- 
ciency in the lipotropic factor in two cases coming to postmortem. 

Cholangiograms are shown'"^ of a patient after cholecystectomy in which the pan- 
creatic duct was visualized as joining the lower end of the common duct; nevertheless 
a later film showed that it had emptied independently of the common duct. This was 
presented as evidence of the ability of the pancreatic and common ducts to empty 
independently, even though they had a conunon opening into the duodenum. 

Variations in the blood supply to the pancreas of considerable interest were des- 
cribed’’’ based upon 200 human dissections. There was considerable constancy of 
4 arteries to the pancreas, called retroperitoneal, supraduodenal, the dorsal pan- 
creatic and the transverse pancreatic, not usually described by these terms. A method 
for the experimental production of a pancreatic fistula was described’ utilizing 
a stainless steel apparatus, permitting at will the collection of pancreatic juice or 
its diversion into the intestine. 
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THEPHORIN (PHENINDAMINE) IN THE TREATMENT OF 
GASTROINTESTINAL ALLERGY* 

EUGENE M. SCHLOSS, M.D. 

Philadelphia, Pa. 

In 1946, a study^ of intralumenal jejunal pressure in intestinal allergy was 
undertaken using a balloon-tipped MiUer-Abbott tube for the transmission of 
the pressure to a diaphragm-capped chamber from which a stylus recorded a 
tracing on kymograph. A T-tube inserted into the transmitting system was 
connected to a water monometer in order to correlate the pressures read in 
c.c. of water with the variations in amplitude of the kymographic tracings. 
Patterns were obtained for the fasting state of the jejimal segment and for the 
alterations of amplitude and rhythm following the intratubal introduction 
directly into the intestinal lumen of inert or non-aUergic substances such as 
water, normal saline solution and 5 per cent glucose solution. Study was then 
extended to the use of similar volumes of solutions or suspensions of sample 
foodstuffs to which the subject, on clinical observation, did not appear to be 
allergic. Finally, the effect of suspected allergenic foods was investigated. In 
aU studies the balloon was situated in the same position with relation to thp 
ligament of Treitz, as observed fluoroscopically. 

In this manner it was reasonably established that certain foods, presumably 
allergenic, could elicit a significant change in intrajejunal pressure and its 
rViy thmi r fluctuations, and that these changes occurred independently of the 
simple distensive effect of water, the inclusion of sodium chloride or glucose, 
and the chemical or hormonal activities involved in the introduction of a food- 
stuff per se. Admittedly, the method employed does not approach the accuracy 
of measurement of intralumenal pressures or the fine definition of their fluctua- 
tions which have been secured by the more intricate mechanisms devised by 
Abbott and his associates- or by Brody and Quigley®. However, the alterations 
and amplitude of the phasic pressure waves as observed with this apparatus 
have been of an order sufficient to render them significant. Furthermore, these 
changes were most often accompanied by subjective manifestations which the 
patient identified with the symptoms he commonly sufl'ered following ingestion 
of the same foods. When kymographic records typical of reaction to one or 
more food allergens were obtained in individuals who complained of gastro- 
intestinal symptoms after eating the same foods, and who became symptom- 
free during the total dietary e.xcIusion of those foods, it was felt that a true 
digestive allergy had been demonstrated. In the course of that investigation, 

* Harvard kj-mograph and Thephorm used in these studies generously supplied by HoSmann- 
La Roche. 
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now being continued, the elTccl of certain theraj)eutic agents was also observed. 
Among these were ephedrine, specific food propeptans' and some of the anti- 
liistaminic preparations in current use. It was found that ephedrine, adminis- 
tered orally or transtubally, in the dosage of ^ or H grain, thirty minutes before 
or concommitantly with the instillation of a rccognixcd allergen, produced no 
significant alteration of the positive kj'mographic pattern in the two patients 
studied. Inasmuch as the predominant action of this substance is vasoconstric- 
tive, it was not to be e.vpected that any alteration would occur in a state in 
which increased muscle tonus and arrhythmia appear to be major components. 

The administration of specific propeptans forty five minutes before the in- 
stillation of allergenic foods in five cases brought out highly interesting but 
inconclusive results. In one patient the tracing revealed no c\adence of the 
marked arrhythmicity and heightened intralumenal pressure which had ap- 
peared foUowng the use of the same allergenic food one week earlier. This 
patient subsequently responded satisfactorily to clinical propeptan desensitiza- 
tion. Two cases demonstrated slight diminution in amplitude of the tracing 
but little change in arrhythmicity; both patients complained of cramps and 
distention similar to that felt during the original observ’’ation. The other two 
cases showed no change in tracing or in symptomatology. 

Because of the notable changes induced in tlie intestinal rhythm and intra- 
lumenal pressure by the introduction of allergenic foods, the possibility of 
modification by antihistaminics was nc.xt investigated. In vitro studies by 
Lehmann,® Mayer,® Halpern^ and others have demonstrated the efficacy of 
Benadryl, Antergan, Neoantergan, Pyribenzamine and Thephorin in prevent- 
ing the histamine contraction of isolated strips of guinea pig intestine. In a 
review of antihistaminics in 1947, Pfeiffer and Loew® commented on the phe- 
nomenon that although certain of the preparations themselves tended to induce 
contraction of intestinal muscle strips, each drug displayed demonstrable 
antagonism to the spasmogenic action of histamine. Hoekstra and Steggerda® 
found similar blockage of histamine-induced intestinal spasm, in vivo, in dogs 
so prepared that the colon had been rendered opaque to X-rays by thorium 
dioxide; concurrently with radiologic observation, pressure changes were re- 
corded by means of an open-tipped catheter inserted into the colon per rectum. 

The mechanism of such anti-spasmogenic activity in these compounds has 
not been demonstrated conclusively. Apparently each preparation combines, 
in varying proportions, myotropic spasmolytic, histaminolytic and atropine- 
like properties, interfering both in the cholinergic and histaminic systems.^® 
Whereas Pyribenzamine is predominantly antihistaminic, Thephorin and 
Benadryl partake of both activities.® Despite the experimental indication of 
anti-spasmogenic function by various preparations, reports of their clinical 
trial in food allergy have been meager and inconclusive. Feinberg” has found 
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indication of benefit from the use of Pyribenzamine in acute gastrointestinal 
upsets due to food allergy, and McGavack'-- and others have reported iso- 
lated instances, but the field has not been explored extensively. 

The antihistaminic preparation employed in this phase of the study was 
Thephorin (phenindamine, Hoffmann-La Roche), a pyridindine derivative in 
contrast to the ethylene-diamine and other groups which have been synthesized 
for the same purpose. Investigations of its toxicity*^ - indicate that, weight- 
for-weight, it is less apt to produce untoward manifestations than Benadr 3 d and 
Pyribenzamine. Such effects as do occur are generally stimulating in character 
(insomnia, apprehensiveness) and may be controlled readily by small doses of 
phenobarbital. Insomnia, in particular, tends to decrease or disappear with 
continuation of therapy. 

In intubation studies in which Thephorin was employed, a single dose of 25 
mg. was administered orally one half hour prior to the intrajejunal instillation 
of a known food allergen, one to two weeks after an initial intubation procedure 
had demonstrated the specificity of the allergen. Eight cases have been so 
studied in addition to one, reported elsewhere, in which the procedure was 
carried out during a period of treatment with Thephorin. Figure 1 represents 
segments of the tracings obtained in the case of J. W. 

The upper strip represents the kymographic recording obtained in the fasting 
jejunum. The middle tracing was inscribed six minutes after the intrajejunal 
instillation of 10 c.c. of milk during the same intubation. One week later the 
patient was again intubated, the position of the tube was verified fluoroscop- 
ically, and the patient was given 25 mg. of Thephorin orally. One-half hour 
later, 10 c.c. of milk was again instilled into the jejunum. The lower series of 
tracings consists of segments made at intervals of two minutes for twelve min- 
utes. The kymograph was kept in operation for a total of 30 minutes, but no 
additional changes were noted. In the remaining seven cases, similar results 
were achieved in five. These included three instances of sensitivity to milk, one 
to egg albumin, and one to wheat. In each study the amplitude and rhythm 
of the phasic pressure waves were not appreciably altered by the instillation 
of the respective allergenic food after a single 25 mg. dose of Thephorin. The 
quantity of allergenic food so administered is admittedly small, but it had been 
sufficient to evoke a significant response in each case during a prior intubation. 
In the two patients in whom Thephorin had no obvious effect on the reactivity 
to specific foods, one was sensitive to port, the other to milk. In both cases, 
the abnormal rhythm and intralumenal pressure elicited by the introduction 
of the allergen alone showed no alteration after the oral administration of 25 
mg. of Thephorin. It should be noted here that these two latter patients com- 
plained of the same subjective symptoms during their phases of reactivity as 
they commonly suffered upon eating the foods. On the other hand, the six 
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patients in whom the kym()gra])hi(: tracings remainecl within normal limits 
after the use of 'I'hejihorin displayed no s3'mp(omatic abnormality during the 
intubation in which the drug was emplo\'ed. 

In addition to llic eight eases studied Iw intubation, thirty-three other patients 
were determined to have gastrointestinal food allerg)’ by other methods of study. 

I’lr,. 1 


First jejunal inttil)alion — Fastinj; stale 









Same tracing — 6 minutes after instillation of milk 10 c.c. 


2 4 6 


F‘vA/W\A/v,'1!i5 ^Vx/U./^VAA.^^'IS 

8 10 12 

Second intubation — segements of tracing at 2-minute intervals following instillation of milk, 
preceded by Thephorin 25 mg. orally 30 minutes before. 

In most instances a detailed history suggested the possibility of such an entity and 
often indicted a single food or a group of foodstuffs. A gross illustration would be 
that of the individual who had had infantile eczema which subsided during child- 
hood and who, in adult life, developed an ulcer-like syndrome which was exacerbated 
by intensive application of a Sippy diet. In all cases, gastrointestinal X-ray series, 
sigmoidoscopy and, where indicated, cholecystography were performed and found 
negative for the presence of organic disease which could be responsible for the symp- 
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tomatologi'. In thirty-three patients the diagnosis was based upon the results of 
various modifications of the Rowe elimination diets. In eight patients whose out- 
standing complaint was diarrliea, the method described by Thomas and Renshaw’® 
was applied. This consists of the sigmoidoscopic or proctoscopic observation of eiy- 
thema, edema, vascular engorgement or hemorrhage produced by the application of 
an allergenic substance to the surface of the rectal mucosa. In all such instances 
the obseri^ations may be controlled by the similar application of non-allergens dur- 
ing the same instrumentation. When the diagnosis of food allergy had been made and 
the suspected food or foods investigated, Thephorin was prescribed in a dosage of 
25 mg., three or four times daily. Because of the possibility of insomnia as a side- 
eSect of the preparation, any administration after 7 P. M. was accompanied by the 
use of phenobarbital -i- grain or Presidon (Roche) 100 to 200 mg. The diet was arranged 
to include the specifically allergenic foods in small quantities at least twice daily; 
in cases in which the patient remained symptom-free the quantities were then grad- 
ually increased to amounts normally consumed. At irregular intervals Thephorin 
was withdrawn and tablets of similar appearance substituted, or aU medication sus- 
pended. During both such phases continued ingestion of the allergenic foods was 
followed by reappearance of the patients’s symptomatology within 24 to 72 hours. 
Such recurrence was of the same type and generally of the same severity as that suf- 
fered prior to therapy. The medication was administered either before or after meals. 
Lehmann®, in studies of anti-histaminic poten(y on isolated guinea pig intestine, 
demonstrated an increasing effect of Thephorin with increase in the time interval 
between the application of the anti-spasmodic and the spasmogenic agents. Although 
the time interval involved in his work was necessarily brief, it was considered of 
significance; taken together with the observed interval necessary for symptom relief 
by Thephorin in respiratory allergy, a schedule for the present study was established. 
In patients whose symptoms appeared within 30 minutes after food, the drug was 
given before meals; in those whose symptoms occurred later than 30 minutes after 
food or had no apparent relation to the time of ingestion of food, the medication was 
administered after meals and at bedtime. 

The majority of the patients in this study presented more than a single gastroin- 
testinal symptom, — usually two or three. For example, post-prandial mid-abdominal 
pain and fullness and nausea frequently constituted the initial complaint. Since the 
affect of presently known anti histaminics is recognized to be entirely palliative, their 
clinical evaluation is largely determined by the relief of symptoms. Chart I repre- 
sents an analysis of the symptom response in the 41 cases of this series. Unfortunately, 
there were but four patients who exhibited vomiting and three who presented the 
symptom of substemal distress; in these two groups, each too small to warrant valid 
conclusions, the effectiveness of Thephorin was poor. Other symptom groups, 
comprising 7 to 23 patients each, gave evidence of generally good response to The- 
phorin. This was most notable, as might be expected from the studies of intralume- 
nal jejunal pressure changes, in symptoms due to abnormal intestinal tonus or ab- 
erration of motility. In particular, the group of 23 cases of diarrhea displayed com- 
plete relief in 18 patients and partial amelioration in two others. Seven of the il 



316 


EUGEXE M. sen LOSS 


Vein, no. 4 


patients wlio complained of nausea reported full relief and two additional ones had 
definite improvement. In those patients who presented mid-abdominal pain and sen- 
sations of abdominal fullness, the two complaints usually occurred together and at 
the same time. Similarly, the degree of symptomatic relief of these groups was roughly 
parallel. In the patients whose pain and/or fullness occurred within one-half hour 
after meals, pain was abolished in 44 percent and decreased in an additional 25 per- 
cent; fullness was abolished in 50 percent and reduced in another 17 percent. Figures 
for pain and fullness occurring more than one-half hour after meals were also paral- 
lel. In these groups as a whole, the maximum benefit was reported by patients whose 
mid-abdominal symptoms began from one-half to two hours after food; pain was 
wholly or partiall}'' abolished in 86 percent and fullness in 85 percent. The remaining 
symptoms presented in this series, heartburn and belching, did not appear to be 
affected by the administration of phenindamine in the dosages employed. 

CH.‘\RT 1 


Symptom Response to Administration of Phenindamine in 41 Cases of Gastrointestinal Allergy 



NO. 

CASES 

PRE- 

SENT- 

COXIMETE 

RZLIEF 

PARTIAI. 

RELIEF 

NO CHANCE 


INC 

6\1£P- 

TOifS 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Abdominal pain 

33 

18 

55 

8 

24 


21 

0 tn fnnrl . 

16 

7 

44 

4 

25 


31 

.^0 to 120 minute*?; n.fte*.r fnoH 

7 

5 

72 

1 

14 


14 

120 miniitfifi or morn nftnr fnnH 

10 

6 

60 

3 

30 

1 

10 

Abdominal fullness 

29 

17 

58 

5 



24 

0 to 30 minutes after food 

12 

6 

50 

2 



33 

30 to 120 minutes after food 

13 

9 

70 

2 



15 

120 minutes or more after food 

4 

2 

50 

1 

25 

1 

25 

Nausea 

11 

7 

64 

2 

18 

2 

18 

Vomiting 

4 

1 

25 

1 

25 

2 

50 

Diarrhea 

23 

18 

79 

2 

8 

3 

13 

Heartburn 

12 

3 

25 

4 

33 

5 

42 

Belching 

11 

4 

36 

4 

36 

3 

28 

Substernal distress 

3 

1 

33 

0 

0 

2 

67 










In the group of 41 patients as a whole, there were some 126 individual symp- 
toms described. Of these, 69 were completely relieved and 26 partially relieved, 
— a total of 75 per cent S 3 miptom amelioration. Thephorin appears, therefore, 
to be of signifi.cant value in the symptomatic therapy of gastrointestinal food 
allergy. It is to be emphasized that its effectiveness is limited to the period of 
its immediate physiological action in the body and that, in common with other 
anti histaminics, it is not to be employed with a view to permanent cure. In 
1947 it was the impression of Feinberg^^ that the antihistaminics “may help 
or prevent such manifestations (of gastrointestinal allergy) but not in all in- 
stances by any means.” The series here reported serves to confirm and amplify 
the preventive action of the antihistaminic used, Thephorin, It also points up 
the observation that symptoms may not be prevented in every instance, at 
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least, not in the doses here employed. There is, however, sufficient evidence to 
warrant its application in certain circumstances. 

There are two phases of the treatment of gastrointestinal food aUergy in 
which phenindamine has been found to have particular value in the present 
group. Patients whose specific food allergens have been isolated and whose 
symptomatic response to the antihistaminic has been good, may readily be 
maintained on such therapy during the initial stages of desensitization. Such 
palliative administration of phenindamine does not appear to interfere with 
the process of desensitization of food allergy. Analagous observations have 
been made in use of various antihistaminics during the definitive treatment of 
respiratory and dermatological allergies. In many cases, however, food sensi- 
tivities may be multiple and desensitization therapy unsuccessful or imprac- 
ticable. Such cases represent another group in which the palliative effect of 
phenindamine may be found desirable and valuable. Because of its high rate 
of symptom relief when used therapeutically, Thephorin can be employed to 
serve in yet another capacity, that of a guide to the diagnosis of gastrointestinal 
food allergy generally. In the absence of clinical, roentgenographic and labora- 
tory evidence of organic digestive disease, the trial administration of phenin- 
damine often induces amelioration of symptoms to such a degree that attention 
may be focused upon an allergic etiology, and methods of specific food inves- 
tigation may be begim. The possibility of error due to the 25 per cent failure 
of s)miptom relief in the present series cannot be overlooked; further study is 
now under way to determine the importance of hypersecretion and hypermotil- 
ity in cases which have shown failure of symptom response to Thephorin. 

SUMMARY 

The efficacy of Thephorin (phenindamine) in the symptomatic treatment of 
gastrointestinal food allergy has been studied in 41 patients exhibiting a total 
of 126 complaints referable to the digestive tract. Complete relief was obtained 
in 69 symptoms and partial relief in 26 more; thus, relief or amelioration was 
obtained in 75 per cent of complaints. Of the 41 patients, most of whom pre- 
sented multiple complaints, 26 (63 per cent) obtained complete relief. The 
diagnosis of food allergy was based upon intubation studies, elimination diets, 
proctoscopic observation, or combinations of these methods. As in the employ- 
ment of antihistaminics for other forms of allergy, such therapy is symptomatic, 
not curative. However, Thephorin appears to be of significant value in (a) 
symptom control during the procedure of specific desensitization (with which 
it does not seem to interfere), (b) in palliation of symptoms in cases in which 
desensitization is impracticable, and (c) in the crude delineation of gastroin- 
testinal allergy in patients who have no discoverable evidence of organic diges- 
tive disease and in whom differentiation from functional and neuropsychiatric 
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factors is indicated. It is possible that (he combination of anlihistaminic and 
anti-cholincrgic effects of 'j'licphorin, as evidenced in animal studies, has been 
responsible for the eflicacy in symptom relief observx'd in this series, 
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GASTRITIS IN THE DYSPEPTIC* 

P. G. KEIL, M.D. 

Vcicrans Administration Center, Des Moines, Iowa 

This is a report of the gastroscopic findings in patients with complaints 
referable to the upper gastrointestinal tract. It deals primarily with those 
having normal roentgenographic studies of stomach and duodenum, and sec- 
ondarily with those having duodenal ulcer. 

Careful histopathologic investigations indicate a close correlation between 
gastroscopic diagnosis of gastritis and the pathologic findings. Schindler® states: 
“In every case in which gastritis was diagnosed gastroscopicaUy, histologic 
evidence of marked gastritis was also found.” This has been substantiated by 
Benedict and Mallory.^ Many writers stiU feel that gastritis is not a disease 
entity. Wolf and Wolfit® found changes in “Tom’s” gastric mucosa which simu- 
lated aU the types of gastritis described by Schindler^ ■ ® except the blood vessel 
pattern of the atrophied mucosa. It seems logical to attribute symptoms refer- 
able to the upper gastrointestinal tract to gastritis when it is present and no 
other lesions are demonstrable.® Mild degrees of gastritis, however, may not 
produce symptoms. 

The vast majority of cases of gastritis can be diagnosed only by endoscopy.® 
The incidence of gastritis reported in consecutive endoscopic examinations 
varies in different series. Flexner and Fleishman^ reported 59.8 per cent in 256 
examinations, Carey® 44 per cent in 700, and Schindler® 41.8 per cent in 1,000 
cases. A careful study® of gastritis, duodenal ulcer and psychoneurosis con- 
ducted on navy personnel revealed gastritis and psychoneurosis unco mm on in 
23 patients with duodenal ulcer; but in 22 patients without ulcer, psychoneu- 
rosis of some degree was present in nearly 80 per cent and gastritis in nearly 
50 per cent. 


RESULTS OF THIS STUDY 

We studied 286 individuals gastroscopicaUy. This group was divided into 
two series; 173 were thought to have disease of the upper gastrointestinal tract 
although roentgenograms of the stomach and duodenum were normal, and 113 
had duodenal ulcer. Age of the patients varied from 20 to 75, and aU were 
males. 

Of the 173 cases without ulcer, 131 (76%) had normal appearing mucosa, 
and 42 (24%) had gastritis. Thirty-five patients had superficial gastritis, of 

* “Published with permission of the Chief Medical Director, Department of Medicine and Sur- 
gery, Veterans Admmistration, who assumes no responsibility for the opinions expressed or con- 
clusions drawn by the author.” 
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which 23 were mild to moderate and 12 were severe or moderately severe. Four 
had atrophic gastritis; I had superficial and atrophic gastritis; 1 had edema; 
1 had hyperemia. 

Of the 1 13 cases with {)rovcd duodenal ulcer, 93 (82%) had normal appearing 
mucosa, and 16 (14%) had gastritis. Twelve patients had superficial gastritis, 
6 of which were severe and associated with some degree of retention, and 6 
were mild to moderate. Two had hjpertropic gastritis; 1 had atrophic gastritis, 
1 had edema. Four patients had associated gastric ulcers without gastritis. 


TABLE I 



CASES 

X-RAY riN-DINCS 

CASTROSCOriC riNTUNCS 

Normal 

Gastritis 

Group 1 

173 

113 

Normal 

Duodenal ulcer 

131 (75%) 

93 (S2%) 

42 

16* 

Group 2 



T/VBLE II 



SUTERFiaAL CASTRITITIS 

ATROPme 

nVPER- 




Moderate ! 

Severe 

GASTRITIS 

TROPHIC 

GASTRITIS 

OTHER 

TOTAL 

Group 1 

1 

23 1 

12 

4 

0 1 

3 

42 

Group 2 

6 

6t 

1 

2 1 

1 

16* 


* Four cases not included had associated gastric ulcer without gastritis, 
t Associated with obstruction and gastric retention. 


COMMENTS 

Our findings differed greatly from those reported in other series.^ ■ ® Gastritis 
was an infrequent finding generally, and particularly in the 173 cases of fimc- 
tional disorder. Furthermore, in a total of 600 consecutive gastroscopic exami- 
nations, including the 286 reported here, gastritis was found in less than 20 
per cent. 

There was no discernible s3Tnptom pattern that correlated well with the 
mucosal aberations. Distress after meals, boring epigastric pain, nausea, burn- 
ing, and the other familiar symptoms were encoimtered with monotonous 
regularity. Tests of gallbladder, pancreas and liver fimction done in many of 
these patients were found to be uniformly negative. Disease of the gallbladder 
and liver were no more common in the group with gastritis than in the group 
with normal mucosa. Patients having gastritis alone responded as well to the 
ulcer regimen as did those with ulcer. Special psychiatric therapy was not 
employed. 

Minor traumata (passage of Ewald tube and lavage) did not affect the ap- 
pearance of the mucosa. 
























October 1949 


GASTRITIS IN DYSPEPTIC 


321 


CONCLUSIONS 

The endoscopic findings in 173 cases of dyspepsia with negative roentgeno- 
graphic studies are presented. 

Forty-two (25%) showed abnormal gastric mucosa, the majority of these 
(76%) having only mild or moderate superficial gastritis. 

In a group of 113 cases of proved duodenal ulcer even fewer cases of gastritis 
were found (18%). 
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MODIFIED l^TANN-WJLLIAMSON OPERATION FOR ENDOSCOPIC 
OBSERVATIONS OF Till-: ULCER BEARING AREAS^f 

JOIIX I. PKKL, M.D. 

Dcpartvicv.t of Surs^rry, Auc.ttstana Hospital, Chicaf^o, Illinois 

The Utilization of tlic intussusccptccl conical valve principle in small bowel 
surgery permits a useful modification of the Mann-Williamson operation as it 
is employed in experimental peptic ulcer work. 

With a properly constructed and well placed non-leaking vah'e, the area of 
the gastrojejunostomy where the ulcers develop can he brought under endo- 
scopic observation, samples of gastrojejunal contents may be easily obtained 
by aspiration, and other time consuming procedures of securing data are sim- 
plified. Consequently, the result is a broader scope of investigation, and a more 
economical utilization of every individual c.xperimental animal. 

One begins the operation in the usual manner: First, the pylorus is divided 
and the duodenal stump inverted and securely closed. Then, the jejunum is 
divided close to the ligament of Treitz, and its proximal sectioned end is anas- 
tomosed wth the lower ileum. Now, instead of the conventional end to end 
anastomosis between the distal cut end of the jejunum and the pyloric end of 
the stomach, a terminolateral gastrojejunostomy is made, leaving a 4 to 5 inch 
long jejvmal stump above the anastomosis. 

Into tliis jejunal stump an intussuscepted, leak-proof conical valve is con- 
structed with the following steps: 

(a) About 1| to 2 inches above the gastrojejunostomy, the jejunal stump is 
inverted in a ring-like fasliion Avith a row of interrupted, sero-muscular silk 
mattress sutures. 

(b) A second row of mattress sutures is placed over the first row in such a 
manner, that every stitch picks up the sero-muscularis j inch on the anasto- 
mosis side, and 1 inch on the side of the free end of the jejunal stump. (Fig. 
1.) When these sutures are tied, they invaginate the previously inverted circular 
fold of the intestinal wall toward the side where the shorter bite was taken; 
that is, toward the anastomosis. 

This invaginated or intussuscepted segment of the bowel should be approxi- 
mately f to 1 inch long to be functionally effective. If necessary, a third row 
of interrupted mattress sutures may be placed in the same manner as the second 
row was made, in order to construct the optimal length of the valve. 

*The facilities of the Animal Hospital of the Professional Colleges of the University 
were made available for this work through the courtesy of Dr. George E. Wakerlin, Head or tne 
Department of Physiology. 

t_I wish to express my appreciation to Donald L. Grieme, B.S. for his valuable assistance in con- 
nection with this work. 
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Through a stab incision, the free end of the jejunal stump is brought outside 
of the abdomen so that the bulging part, where the valve is located, is pulled 
against the peritoneum. At the level of emergence, the stump should be secured 
to the skin with a few stitches. 

In larger animals, because of the larger lumen of the gut, the formation of 
the above described intussuscepted valve is simpler, and one can employ the 
same technic as in the humank 



Fig. 1. Formation of the intussuscepted valve. Diagrammatic sagittal section of the site of the 
gastrojejunostomy and the jejunal stumjj. 

A; Termino-lateral gastrojejunostomy, 

B ; First row of mattress sutures invert a circular fold of the bowel wall. 

A second row of mattress sutures is placed over the first row in such a manner, that every stitch 
picks up the seromuscularis i inch on the gastrojejunostomy side (C), and about 1 inch on the side 
of the free end of the jejunum (C'). When these sutures are tied, they intussuscept the previously 
inverted circular fold of the bowel wall toward the side where the short bite was taken; namely, 
toward the anastomosis. 


Before closing the abdomen, a soft catheter may be introduced through the 
jejunal stoma for several inches beyond the gastrojejunostomy in order to 
facilitate early postoperative feeding. 

To prevent the animal from pulling out the catheter, the latter should be 
anchored mth a loose transfixing suture to the surrounding skin of the jejunal 
orifice. 

Approximately 10 days after the operation, any suitable size or type of endo- 
scope can be introduced through the jejunal stoma and valve for the inspection 
of the interior of the bowel. First air, then water, was used to distend the gut 
in order to make the examinations possible. This was not satisfactory because 
both air and water tend to escape from the site of the inspection, and permit 
the intestine to collapse over the instrument. Also, in the presence of ulceration. 
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a jiremaUire perforation of the gut may oceiir if llie intraluminal pressure is 
not controlled. 

At j)resent, we are using a small, very thin, transparent rubber balloon tied 
over the tiji of an ordinary cysto.scope fl'ig. 2). Hy means of a small bulb, it is 



Fig. 2. Diagrammatic illustration of the operation with cj'stoscope introclucecl through the jejuna 
stoma and valve. Rubber ballon tied over tip of cystoscope is inflated with measured amount ol air 
to facilitate inspection. 

A; Jej'unal stoma on abdominal wall. 

B; Intussuscepted valve in j'ejunal stump. 

C: Closed duodenal stump. 

inflated with a measured amount of air to approximately 1 inch in diameter. 
Such a balloon will smooth out the mucosal folds of the bowel, and if the animal 
is not fed from the night before the examination, the field of inspection will be 
clear. 
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By intermittently inflating and deflating the balloon, the instrument may be 
manipulated to and fro within the lumen of the jejunum. One may also enter 
the stomach through the gastrojejunostomy and make a limited retrograde 
gastroscopy. 

If the animal is restless, it is advisable to employ a short anesthesia for the 
duration of the inspection. 
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THE ANTIGENIC PROPERTIES OF AN ENTEROGASTRONE 

PREPARATION* 

EARL P. BENDITT, ^^.D, and DONALD A. ROWLEY, B.S. 

From the Department of Pathology of the Unkcrsity of Chicago, Chicago 

INTRODUCTION 

It is imperative that any substance of animal origin which has characteristics 
of protein or protein derivative and is to be administered to human subjects 
by injection be tested for antigenicity before it is distributed for general use. 
Tliis precaution is even more urgent if the substance must be administered 
repeatedly over long periods of time, since it is known that antigens of low 
potency can be made to demonstrate their antigenic capacity by repeated in- 
jectionb The antigenicity of a therapeutic substance may be of importance for 
two reasons. First, because the sensitization of the patient is in itself harmful 
and unpleasant. Second, because the effect of tlie substance may be completely 
Antiated by the development of antibodies if the active prindple is antigenic. 

Enterogastrone, an extract of hogs’ intestine, has been and is being tried for 
the treatment of peptic ulcer in man. The substance responds to several of the 
tests for protein and is administered repeatedly by injection. As far as we have 
been able to ascertain only one attempt has been made to investigate its anti- 
genicity-, and this with negative results. It seemed reasonable and desirable, 
therefore, to investigate further the antigenic capacity of the substance, em- 
ploying more rigorous methods. 

MATERIALS AND METHODS 

The material tested consisted of two lots of a commercial preparation of 
enterogastrone®. It was prepared for use as directed, except that sterile triple 
distilled water was used instead of the diluting fluid provided because the latter 
contained a preservative. Solutions were freshly made immediately before use. 
The pH of this preparation was approximately 3. 

Swine serum was obtained in the lyophilized formf and prepared in appro- 
priate concentrations for use in sensitizing and eliciting the anaphylactic 
response. 

One or two doses of a commercial horse serum preparation^ diluted 1:20 
was injected in the early experiments to use as a positive control in the in vitro 
anaphylactic tests. 

Young virgin female guinea pigs weighing between 190 and 400 grams at 

t This study was aided in part by a grant from the Upjohn Co., Kalamazoo, Michigan. 

t Kindly supphed by Armour and Co., Chicago. Illinois. 

t Lederle Co. . 6 , 
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the onset of the experiments were employed as the test subjects. Both in vivo 
and in vitro metliods were adopted to demonstrate sensitization. The in vitro 
method made use of ileal strips according to the procedure of NichoU and 
Campbell^ 

Exposure of animals to the enterogastrone preparation was as follows: In- 
jected quantities equivalent to 20 or 40 mgm. of the dry material were adminis- 
tered. A single course consisted of 1 to 3 intraperitoneal injections on successive 
days followed by a rest between courses of from 1 to 4 weeks. Following the 
final injection of any given series three weeks were allowed to elapse prior to 
attempting to elicit anaphylactic phenomena. 

The distilled water solution of the enterogastrone preparation was found to 
have a primary toxic effect when administered intravenously to guinea pigs. 


TABLE 1 


ADiTIKISTERED SUBSTAKCE 

DOSE PER 
mjECTlOK MCU. 

NUMBER OP 
INJECTIONS 

TOTAL DOSE 
MGM. 

NUMBER OP 
ANIMALS 

NO. DYING 
IN ANA- 
PHYLACTIC 
SHOCK* 1 

NO. REACT- 
INC WITH 
IN VITRO 
ANAPHY- 
LAXIS* 

Experiment A 

Enterogastrone Preparation . . . 

40 

2 

80 

2 

0/2 


Enterogastrone Preparation. . . 

40 

7 

280 

4 

3/3 

1/1 

Enterogastrone Preparation , . . 

40 

8 

320 

4 

3/3 

0/1 

None 

— 

— 

— 

9 

0/7 

0/2 

Experiment B 

Enterogastrone Preparation , . . 

40 or 20 

1 10 1 


16 

8/16 

2/6t 

Swine Serum 

10 



6 

1/6 


None 

— 


BSI 

6 

0/6 

0/2t 


* These are given as ratios of number of animals responding to number exposed to the enterogas- 
trone preparation. 

t Animals which survived in vivo test retested i« vitro 3 weeks after the initial test. 


This effect could be largely ehminated by neutralizing the material to pH 7.4 
with sohd sodium bicarbonate and followed by removal of the precipitate by 
centrifugation. The clear straw colored supernatant fluid was then adininistered 
via jugular vein in doses of 0.05 ml per 100 grams of body weight. 

For in vitro tests the origmal solution of the preparation was dialysed over- 
night in the cold against 100 volumes of Ringer’s solution, the precipitate re- 
moved by centrifugation and enough fresh Ringer’s solution added to the 
dialysate to make a final dilution of 1:10. Even with this treatment a small 
atypical response could be elicited with some intestmal strips. 

RESULTS 

The results in the individual groups of the two principle experiments are 
summarized in Table 1. 
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A total of SO animals were used in these experiments. Of these 33 died and 
are not included in the results. Most deaths were due to an intercurrent epi- 
demic of diarrhea and a few to trauma incident to reijcatcd intraperitoneal 
injection. Of the 47 remaining animals 15 were uninjected controls, 26 recciv^ed 
the enterogastrone preparation alone or in combination with horse scrum and 6 
received porcine serum. None of the control animals produced either an iji vivo 
or in vitro anaphylactic response. I'ourtecn of the 26 animals e.xposed to the 
enterogastrone preparation gave in vivo responses with tj^ical death and 3 
gave in vitro responses, or in all 65 per cent gave an anaphylactic response. 
One of the six animals sensitized with pig scrum died in anaphyla.xis when 
e.xposed to the enterogastrone preparation. In e.xpcriment B half of the animals 
receiving enterogastrone also received horse serum. No significant alteration 
in anaphylactic response could be attributed to the presence of the horse serum. 

COMMENT 

These experiments demonstrate that the enterogastrone preparation tested 
is antigenic, provided that a sufficient quantity of the material is administered. 
Thus, an anaphylactic response was elicited by in vivo or in vitro methods in 
seventeen of twenty-six animals receiving a total dose of 280 mgm. or more of 
the dried material. The low order of magnitude of the antigenicity of the ma- 
terial is brought out by relatively large quantities needed for sensitization 
compared with the small quantities of potent antigens such as horse serum, or 
egg albumin which are necessary to elicit anaphylactic phenomena in guinea 
pigs®’ ®. 

That fact that one animal of six which had received swine serum as the im- 
mimizing agent died in anaphylactic shock following the administration of 
enterogastrone suggests that there may be some common antigenic factor in 
these two materials. 

Since enterogastrone is capable of producing anaphylactic sensitization m 
experimental animals it should be used with caution in human beings. We may 
expect to find a certain percentage of persons exhibiting local or general reac- 
tions after prolonged treatment with enterogastrone. Whether or not certain 
persons sensitive to pork or pork products will exhibit sensitivity to entero- 
gastrone without previous exposure to this material remains to be seen. 

SUMMARY 

A series of experiments designed to test the antigenic properties of entero- 
gastrone were performed. Guinea pigs were used as the test subject. They were 
immunized with repeated intraperitoneal injections. In vivo and invitro tests 
of anaphylaxis were made. Seventeen of twenty-six guinea pigs injected with 
280 mgm. or more of the dry enterogastrone gave characteristic anaphylactic 
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responses with one or the other of the two methods. One of six animals receiving 
swine serum as the immunizing agent gave an anaphylactic response when 
enterogastrone was administered intravenously. These experiments demon- 
strate tliat enterogastrone is an antigenic substance, though of a low antigenic 
potency. It is further suggested that enterogastrone and swine serum proteins 
are weakly cross antigenic. In view of these results, enterogastrone should be 
used with caution in man. 
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FAILURE OF AN ENTEROGASTRONE PREPARATION TO INHIBIT 
GASTRIC SECRETION AND PREVENT RUMENAL 
ULCERS IN THE RAT’^' 

EAIIL P. BENDITT, M.D, JOSEPH B. KIRSNER, M.D. an'd DONALD ROWLEY, A.B. 

Department of Patholosty and the Frank Billinas ^^edieaI Clink, Deportment of Medicine, 

Unkersily of Chicago 

Considerable interest has been manifested in the possible treatment of peptic 
ulcer with enterogastronc. Experimentally, Ivj'- and his associates'"® observed 
inliibition of gastric secretion in dogs with gastric pouches and healing or pre- 
vention of stomal ulcers in animals prepared by tlie Mann- Williamson opera- 
tion following the administration of enterogastrone. Results in pylorus-ligated 
rats, on the other hand, have been contradictory' - In man, the effect 

of enterogastrone on the nocturnal and 24-hour gastric secretion has been 
erratic and transitory® - histamine- or insulin-stimulated secretion was not 
demonstrably reduced". Clinically, Greengard et al.'® reported encouraging 
results in the prevention of recurrences in patients with peptic ulcer treated 
with an enterogastrone concentrate. Sandweiss'®, however, did not observe this 
effect. In view of the varying e.xperimental and clinical findings, it appeared 
desirable to investigate further the effects of an enterogastrone concentrate on 
gastric secretion and on the prevention of rumenal ulcers in the rat. 


MATERIALS AND METHODS 


The enterogastrone administered in tliese experiments consisted of two lots 
of a commercial product prepared from hog’s intestine.f 

White male rats (Sprague-Dawley), with body weights originally ranging 
between 128 and 165 grams, were fasted for 48 hours before ligation of the 
pylorus. The procedure followed was that of Shay et al." as modified by Pauls, 
Wick, and Mackay'®. Operation was performed under ether anesthesia. The 
duration of experiments was 7, 8 or 9 hours. 

Measurements were made of the volume and pH of the gastric secretion; the 
degree of ulceration in the gastric rumen was estimated according to the “ul- 
ceration index” of Pauls, Wick, and Mackay. In two experiments the free 
acidity was determined by the usual titration technique ; in one study the total 
peptic activity was measured by the method of LeVeen'®. The pH was estimated 
by commercial indicator papers,^ affording accuracy to approximately 0.3 units 
of pH. 

The influence of several factors was examined. First, the dose of enterogas- 
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trone was varied from 5 to 100 milligrams per rat, equivalent to from 33 to 
670 mg./kg. of body weight respectively. Second, the route of administration 
was altered, both intravenous and intramuscular routes being employed. In 
addition, ihultiple doses at 3-hour intervals were administered on the assump- 
tion that the effect of the concentrate might be transitory. Finally, the in- 


TABLE I 

Effect of Enterogastrone Upon Gastric Secretion and Ulceration in the Pylorus-Ligated Rat 


EXFESniENT NO. 

NO. ANI- , 
1IAJ.S 

ORIGI* 
NAL WT, 

(gu) 

TKEATMENT ENTERO- 
CASTRONE 

GASTRIC JUICE 

. INDEX 
OP 

ULCER- 

ATION 

Vol. 

(ml.) 

pH 

Free 

Add 

(units) 

Peptic 

Activity 

(units) 

I 

■ 

ISl 

5 or 10 mgm. I.M. at 
operation 

6.4 

2.6 




n 

150 

0 

5.0 

3.2 



3.1 

II 

6 

159 

50 mgm. I.M. at oper- 
ation 

B 

1.3* 



B 

6 

159 

100 mgm. I.M. at op- 
eration 

10.0 

B 



1.3 

6 

1 

158 

0 

10.6 

1.7 



2,5 

m 

9 

141 

3 doses I.V. 5 mgm. ea. 

8.7 

1.2 

94 

129t 

0.1 

9 

141 

Saline I.V. 3 doses 

8.7 

1.6 

71 

155 

0.2 

IV 

7 

146 

3 doses I.V. 5 mgm. ea. 
No additional ether 
anesthesia 

5.1 

2.2 

44 

1 

1.2 

7 

147 

3 doses saline I.V. No 
additional ether an- 
esthesia 

5.9 

2.1 

62 

1 

■ 

7 

148 

3 doses saline I.V. 2 
additional ether an- 
esthesia 

■ 

1.9 

59 

1 

1.7 

Enterogastrone 
■ treated 

Total 

Av. 


Av. 

Av. 

Av. 

Av. 

Av. 

35 

149 


7.5 

1.9 

69 

129 

1.4 

No enterogastrone 

36 

149 


7.4 

2.1 

69 

155 

1.8 


* Determinations on 4 animals only, 
t Average of determinations on 8 animals. 


fluence of multiple short ether anesthesias on the degree of ulceration was 
investigated. 


RESULTS 

The results of the four e.\periments are averaged in Table I. Quantities of 
5, 10, 50, and 100 mg. of the enterogastrone preparation, administered intra- 
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muscularly immediately following operation, had no apparent effect on the 
volume and pH of gastric secretion or the degree of ulceration (experiments I 
& II). In e.xpcrimcnt III three doses each of 5 mg., administered intravenously 
at 3-hour intervals, likewise had no significant effect upon the volume, pH, 
free acidity, or peptic activity of the gastric juice. Only one of the treated 
animals and two of the control group manifested ev^n slight ulceration, despite 
a 9-hour interval between ligation and sacrifice. The only significant deviation 
from the previous e.vperiments with respect to the control group consisted of 
two additional ether anesthesias administered at the time of intravenous in- 
jection. The purpose of e.vperiment IV was to determine, therefore, the possible 
role of the anesthesia in the prevention of ulcer; this study essentially consti- 
tuted a repetition of c.xpcriment III e.x’cept that injections in the treated group 
and in one control group were made without anesthesia. To a second control 
group two additional ether anesthesias were administered at 3-hour intervals. 
The results again demonstrate no influence of enterogastrone upon any of the 
measured components of gastric secretion or the degree of ulceration. Ether 
anesthesia did not reduce or prevent the formation of tlie rumenal ulcers, for 
“the index of ulceration” was even higher in the ether-treated group than in 
the other series. The grand averages for all treated animals and all control 
animals are recorded at the bottom of Table I. Ulceration was observed in 22 
of the 35 treated animals as compared with 24 of the 36 control animals, an 
insignificant difference. 


DISCUSSION 

Previous studies of the effect of enterogastrone concentrates upon the gastric 
secretion and incidence of rumenal ulcers in pylorus-ligated rats have yielded 
variable results. Morris, Grossman, and Ivy^ failed to prevent ulceration, in 
46 of 47 rats receiving 25 to 500 mg. of the concentrate per kg. of body weight 
intramuscularly for 1 to 30 days prior to ligation. Administration of the prepa- 
ration by intraperitoneal and intravenous routes likewise was ineffective. The 
volume of the gastric content averaged 6.5 cc. in the animals receiving the 
largest doses and 12.1 cc. in the control group. On the other hand, Visscher and 
Rayman® reported inhibition of the 2-hour gastric secretion by 50 per cent, 
following the administration of 15 mg./kg. A comparison of the activity of 
enterogastrone with that of two anthelones prepared from human urine by 
Wick et al.® indicated relatively little “antiulcer activity” of the enterogastrone 
preparation. Risley, Ra3nnond, and Barnes’^ observed an appreciable decrease 
in the degree of gastric ulceration following the intraperitoneal administration 
of SO to 200 mg. of lyophilized dilute hydrochloric acid extracts of the upper 6 
feet of the small intestine of hogs and of 50 to 100 mg. of enterogastrone pre- 
pared by the picric acid method. However, the results were variable and not 
all preparations manifested “activity”. The oral administration of these ex- 
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tracts prior to ligation of the pylorus had no demonstrable effect. In general, 
the depression of gastric secretion paralleled the decrease in ulceration. How- 
ever, the concentration of pepsin was elevated. Katz et al.® noted an inhibitory 
effect on 6-hour gastric secretion following the intraperitoneal injection of 1 cc. 
of extracts prepared from lyopMlized defatted duodenal mucosa of hogs. 

The present experiments demonstrate no effect of the preparation of entero- 
gastrone used upon the volume, pH free acidity, or peptic activity of the gastric 
secretion of rats. Similarly, there was no significant decrease either in the per- 
centage of animals with demonstrable ulcers or in the degree of ulceration, 
despite the administration of quantities as large as 670 mg./kg. of body weight. 

The possibility exists that the two lots of enterogastrone were inactive. 
However, this material was prepared in the same laboratory as was the con- 
centrate used by Visscher and Rayman, who report significant effects. These 
investigators employed a somewhat different method, including cyclopal anes- 
thesia and a 2-hour period of collection following ligation. Since their findings 
suggested that the action of the concentrate might be transitory, multiple doses 
at short intervals (3 horns) were administered in experiments III and IV, but 
with negative results. 

The question may be raised as to whether the mechanism of gastric secretion 
in the rat differs from that in man or in dogs. Friedman”, in a well controlled 
series of experiments, demonstrated that in the pylorus-Ugated rat histamine 
in doses up to 5.5 mg./kg. of body weight did not significantly increase the 
volume of gastric secretion and increased only slightly, if at all, the concentra- 
tion of hydrochloric add. This was in contrast to other species of animals in- 
cluding elasmobranch fishes, reptiles, and mammals. On the other hand, Har- 
kins^® and his co-workers demonstrated that vagotomy could reduce the volume 
of secretion, the free hydrochloric acid, and the number of animals developing 
ulcers, even as in man. The apparent species difference may lie, not in the 
incapacity of the stomach of the rat to respond to histamine, but rather in the 
greater capacity of the rat to destroy histamine. Because of the potential use- 
fulness of the rat for experimental investigation in the field of gastric physiol- 
ogy, this point perhaps merits further investigation. 

There is a further possibility; namely, that the effect of enterogastrone is 
not manifested acutely in relation to its effect upon gastric secretion. Thus, it 
has been daimed that this substance confers upon the gastric mucosa an “im- 
munity” to ulceration. However, the results of Morris, Grossman, and Ivy, 
previously described, do not demonstrate such an effect in the pylorus-hgated 
rat. 


SUMMARY AMD CONCLUSIONS 

Enterogastrone was admmistered to groups of pylorus-ligated rats in single 
and divided doses, varying from 33 to 670 mg./kg. of body weight via both 
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intramuscular and intravenous routes. Comparison of a total of 35 treated 
animals with 36 controls revealed no significant difTercnccs in the gross per- 
centage of ulceration, the degree of ulceration, or in the mean volume and pH 
of the gastric secretion. Si.xteen treated rats showed no change in the free 
acidity when compared with 23 controls. Peptic activity in the gastric fluid of 
8 animals did not deviate significantly from their 9 controls. Thus, entcrogas- 
trone did not appear to have an inhibitory influence upon the gastric secretion 
nor upon the tendency to ulceration in the pylorus-ligated rat under the con- 
ditions of these experiments. 

Accumulated evidence from the literature suggests that there may be a 
gastric secretorj'- depressant substance in extracts of the small intestine of hogs. 
To date, however, preparations of this type hav^e had inconstant and frequently 
insignificant activity. It is apparent that, before such preparations can possibly 
be applied to the treatment of peptic ulcer, they must have a much greater 
potenc}’’ and more constant activity. 
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THE INTERPRETATION OF HISTAMINE AND INSULIN TESTS 

OF GAS'I’RIC FUNCTION 

J. N. HUNT, M.IU, H.S., I’ii.D. (Lonflon) 

Guy's IlospUal School, Junulon S.E. 1 

The physiological inlcqjrclation of histamine and insulin tests of gastric 
function has become a matter of practical import since Winkclstcin & I-Iess‘ 
concluded from the results of insulin tests that the vagal nucleus is h}’per- 
irritable in patients with duodenal ulcers. Further, they suggested that therapy 
should be directed towards reducing the vagal irritability vith such potentially 
noxious methods as shock therapy. Their conclusion therefore deserves careful 
examination against modern concepts of the regulation of the acidity of the 
gastric juice. This paper attempts to show that their findings can be equally 
well ex-plained on the basis of Inqierreactivity of the peripheral secretory 
mechanism. Until this possibility has been excluded any drastic therapeutic 
attack on the central ncrvmus system should be withheld. 

Following the work of Hollander-, and Gray & Bucher^ it is now widely 
believed that the gastric juice may be conveniently considered as a mixture of 
two components of constant composition ; the acid parietal fluid and the re- 
mainder, or non-parietal fluid, containing ions of alkali metals, chloride ions 
and bicarbonate ions. At low rates of secretion the proportion of non-parietal 
fluid in the mixture is relatively Iflgh and the concentration of acid in the 
mixed juice is low since the parietal fluid is diluted and neutralised by the non 
parietal fluid. Any increase in the rate of secretion is thought to be mainly e 
result of an increase in the rate of formation of the acid parietal component 
whilst the proportion of non-parietal fluid correspondingly falls. The concen 
tration of acid in the mixture would then rise because the dilution and neutra 
isation by non-parietal fluid would become relatively less. 

In their comparison of the gastric juice of patients with duodenal ulcers an 
normal subjects, Winkelstein & Hess used the highest concentration of acid 
observed in specimens collected for 15 minute intervals after the intravenous 
injection of insulin. It has been shown by Ihre^ that patients with duodenal 
ulcers secrete more rapidly than normal subjects under the stimulus of insulin. 
It is to be expected therefore that acid secreted at the highest rates of secretion 
in patients with duodenal ulcers would contain a smaller proportion of non- 
parietal fluid than the juice of normal subjects. The maximum acidity of the 
juice of patients with duodenal ulcer ought to be correspondingly higher than 
that of normal subjects. Winkelstein & Hess have shown this to be so. 

This aspect of the chemical pathology of duodenal ulcer tends to be confusing 
since it has been shown by Hire that the gastric juice of patients with duodenal 
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ulcer collected over one hour periods has a lower concentration of acid than 
that of normal subjects as may be seen from Table 1. Ihre’s control group has 
a mean age 20 years lower than his patients. In order to assess tlie significance 
of this factor some results of Bloomfield & Keefer® have been included. Their 
results lead one to expect a fall of about 11 m.eq/1. in the concentration of acid 
as a result of the 20 years difference in age between the normal subjects and 
the patients with duodenal ulcer. Since the difference recorded between normal 
subjects and patients with duodenal ulcer was 35 m.eq/1. it appears unlikely 
that age could account for the whole difference between the groups. 

It is possible to account for Ihre’s observations outlined above by assuming 
an increased basal secretion of non-parietal fluid in cases of duodenal ulcer. 
When the juice is collected over a whole hour period the proportion of non- 
parietal fluid to parietal fluid would be higher in patients with duodenal ulcer 
than in normal subjects in whom the concentration of acid would be corre- 
spondingly greater. When the juice is collected in fractions at short intervals 

TABLE 1 


Mean Conceniralion of Acid in (he Gastric Juice 
[MilU-equivalents/l (clinical units)] 



PATIEKXS WITH 

NOBAtAl SUBJECTS 

Gastric XHcer 

Duodenal 

Ulcer 

Hire 

Bloomfield 
and Keefer 


45 

81. S 
±4.7 

41 

87.6 

±5.4 

23 

122.8 

=bi.8 

20 40 

75 64 





the supranormal rate of secretion of acid component of the patients with 
duodenal ulcer would outweigh the effect of the raised secretion of non-parietal 
fluid in one or more fractions and thus lead to a supranormal concentration of 
acid. The assiunption of an increased secretion of non-parietal fluid would be 
supported if patients with duodenal ulcer were found to secrete supranormal 
amounts of neutral chloride. From Ihre’s figures it may be calculated that the 
normal subjects secreted a mean of 3.88 m.eq. (S.E. mean ±0.27) of neutral 
chloride in response to histamine whilst patients with duodenal ulcer secreted 
a mean of 7.39 m.eq. (S.E. mean ±0.43) . These figures therefore are compatible 
with the assiunption of an increased secretion of non-parietal fluid. 

If the supranormal acidity of the juice of patients with duodenal ulcers is the 
sequela of the high rate of secretion rather than a specific response to insulin, 
any stimulus which raises the rate of secretion of patients with duodenal ulcer 
to higher levels than that of normal subjects would be expected to raise the 
acidity of the juice of patients with duodenal ulcers, collected at the height of 
its acidity, to values greater than those for normal subjects under the same 
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conditions. Polland® wlio stimulated secretion with histamine showed this 
to be so. 

It may be concluded that part or even the whole of the dilTcrencc between 
the patients v/ith duodenal ulcers and normal subjects shown by Winkelstein & 
Hess may be the consequence of the raised rate of secretion. This does not 
dispose of the hjqDothcsis that the vagal nucleus is hypcrirritable, since the 
increased volume of secretion per hour of patients with duodenal ulcers may be 
its result. It becomes necessary' to consider at this point the influence e.xerted 
by the vagal nucleus over the secretory functions of the gastric mucosa. Until 
recently it would have been acceptable to say simply that the psychic phase of 
gastric secretion was mediated by the vagus and that a discharge of impulses 
to the gastric mucosa could be produced by inducing a hypoglycemia. How’ever 
it has now become apparent that the vagus may e.xert a form of trophic influence 
over the secretory mechanism since tlie response to histamine, which stimulates 
the mucosa directly, is reduced after vagotomy in patients with peptic ulcers. 
This aspect of vagal function must be passed over here but the better estab- 
lished secretory function will be examined. 

The mechanism involved in the gastric secretory response to hypoglycemia 
must at its simplest contain three parts: receptors sensitive to hypoglycemia, 
the effector organ, the gastric secretory mucosa, and nervous pathways connect- 
ing the other two parts. Since no special receptors are known it is convenient 
to speak of the vagal nucleus as the part senstive to hyqjoglycemia. Supra- 
normal rate of secretion following a standard hypoglycemia might be due to 
hyperirritability of the vagal nucleus with a resulting supranormal discharge 
down the vagus nerves or to hyperreactivity of the gastric mucosa or to both 
factors acting together. An attempt is here made to determine w'here the ab- 
normality lies. 

It is well established that histamine stimulates the gastric secretory mecha- 
nism at the periphery. It seems possible that tlie reactivity of the stomach 
to histamine may be proportional to its reactivity to the normal ners'ous 
impulses coming down the vagus, although there is no proof of this hypothesis. 
If this assumption is granted it becomes possible to make comparisons of the 
reactivity of the stomachs of groups of individuals to normal nervous stimuli. 
For example if two groups respond equally to histamine, but unequally to 
insulin, the unequality may be said to lie in the central stimulatory mechanism. 
From the results of Hire who tested groups of normal subjects and patients 
with peptic ulcers using both histamine and insulin, the mean figures for the 
amounts of Cl“ and pepsin secreted were computed. It may be seen from Tables 
2 and 3 that patients with duodenal ulcer secreted 55% more Cl" and pepsin in 
response to histamine than did normal subjects. Thus if the vagal centres of 
both groups were equally reactive one would expect that a standard hypo- 
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glycemia would result in 55% more chloride and pepsin from patients with 
duodenal ulcer than from normal subjects. Thus in order to eliminate the effect 
of variation in the secretory capacity of the mucosa from the total response to 
insulin, the response to insulin may be divided by the response to histamine. 
This has been done in the last columns of Tables 2 and 3 . It may be seen that the 

values for ~ are not significantly different from one another. Thus the whole of 
H 

the hyperreaction to insulin can be accounted for on the basis of the hyper- 
reactivity of the gastric mucosa. 

This does not exclude the possibility that the vagal nucleus is hyperirritable 
since there is no sure evidence that the response to hypoglycemia is not a maxi- 

TABLE 2 


Secrelion oj Cl' in the Human Stomach after Stimulation toilh Histamine and Insulin 


csouj or stmjECTS 

NO. OP 

urxH SEcsi.'noii (Cr/sa. inuj-roOTV.) 

I 

SDBJECXS 

After Histamine 
(H) 

After Insulin 

(I) 

H 


24: 

16.11(±1.2S) 

24.81(±2.00) 

14.75(±1.97) 


1.34(i:0.14) 

1.12{=b0.14) 

1.37{±0.25) 


19 


20 



Standard errors are shown in parentheses. 


TABLE 3 


Secretion of Pepsin in the Human Stomach after Stimulation with Histamine and Insulin 


Gaorrp or subjects 


MEAN SEOtETION OP PEPSIN (UNITS/HK) 

I 

SUBJECTS 

After Histamine 
(H) 

After Insulin 

(I) 

H 


24 

34S3(±309) 

5372(±401) 

3372(±487) 

7639(±730) 

13096(±14d0) 

8790(±1115) 

2.21(±0.29) 

1 2.43(±0.40) 
2.61(±0.S0) 


19 


20 



mal secretory effort. If this were so, any supranonnal reactivity of the vagal 
centre would not be followed by any corresponding increase in gastric se- 
cretion. There is indirect evidence that the response of the stomach in Ihre’s 
experiments was not maximal. It seems probable that the mechanisms for the 
secretion of chloride and acid are indefatigable. Since the response to insulin 
was not miform throughout the hour in Ihre’s experiments, there would have 
been an opportunity of increasing the rate of secretion per hour if the highest 
rate of secretion had been maintained longer. 

Thus it appears that the evidence available suggests that the h3^erreactivity 
of the gastric mucosa is sufficient to account for the supranonnal concentration 
of acid demonstrated by Winkelstein & Hess and the increased amounts of 
secretion found by Ihre in patients with duodenal ulcers. 
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The reduction in the secretory response to histamine following vagotomy 
suggests that the hyperreactivity of the gastric secretory mechanism could be 
related to some tropliic action of the vagus nerves. The only clue to the nature 
of this influence is that in Hire’s patients with duodenal ulcers the secretory 
response to histamine was equally raised for pepsin and chloride. If this finding 
is more than a coincidence its interpretation is very difficult according to current 
hypotheses of gastric secretory regulation. The only factor common to the 
secretion of pepsin and chloride would appear to be vascular supply. 

It should be clear from what has been said above that the general interpreta- 
tion of the histamine and insulin tests of gastric function still rests on most 
unsure foundations. It therefore seems premature to attempt any potentially 
harmful attack on the central stimulating mechanism with the object of re- 
ducing the hypersecretion in response to insulin of patients vnth duodenal 
ulcers. 
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VAGOTOMY AS A CURE FOR THE POST-GASTRECTOMY 
DmiPING SYNDROME 

A Case Report 

NORBERTO M. STAPLER, M.D. 

Buenos Aires, Argentina 

The occurrence of the so-called “dumping-syndrome” poses a therapeutic 
problem in the after-care of gastrectomized patients. In the first few post- 
operative days the naturally limited diet is well tolerated. But as the diet 
progresses to liberal amounts, the syndrome is liable to supervene. This picture 
is characterized by epigastric heaviness and distention, fl.ushing, profuse 
perspiration, nausea, weakness, uneasiness, headache even to the point of 
vomiting, fainting and nervousness. The symptoms are exaggerated by walking 
immediately after meals, relieved by rest, and by the reclining position. The 
symptoms may persist for years. The occurrence of this “small-stomach” 
syndrome or “explosion-evacuation syndrome” varies according to the quoted 
statistics, usually between 3 and 5 per cent; according to Custer, Butt and 
Waugh^ it was as high as 12 per cent; Bruusgaard found it present in even IS 
per cent of gastrectomized patients. 

For a time the syndrome was ascribed to a hypoglycemia resulting from 
immediate and rapid absorption of monosaccharides, exaggerated pancreatic 
response and a reactional hypoglycemia. Glaessner, on the contrary, attributed 
the sjunptoms to an early hyperglycemia resulting from too rapid an absorption 
of simple carbohydrate in solution, and was convinced that he could reproduce 
the phenomena by the instillation into the jejunum of 300 cc. of a 50% solution 
of glucose. Subsequent observations on the part of many authors have not 
substantiated the theory either of hypoglycemia nor of hyperglycemia as a 
satisfactory explanation of the syndrome. 

The mechanical explanation of the “dumping sjmdrome” seems to be far 
more convincing. The explosive evacuation from the stomach and the subse- 
quent over-distention of the anastomotic loop with the resultant alteration of 
the physiological regulatory mechanism, possibly through abrupt splanchnic 
congestion, offers a more likely explanation of the mechanism. The hyperemia 
of the splanchnic area leads to cerebral anemia. The symptoms are likely to 
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persist until the small volume of the ampulaterl stomach enlarges to contain a 
larger amount of food before the evacuating mechanism allows of emptying 
or dumping (six months to several years). 

The attempt to avoid the syndrome has led to the concept of reducing the 
size of the anastomosis between the stump of the stomach and the jejunum by 
substituting the Hofmeistcr modification of the Polya operation or a Schu- 
macher modification of the Billroth I procedure. 

The best results seem to be obtained by dietary management, the leading 
concept of which is small meals, little bulk, avoidance of fluids with meals and 
postprandial rest. In my own studies on the “dumping syndrome” the best 
results have been obtained by dividing the diet into two-hourly feedings, tlie 
bulk of food being reduced to 200 to 300 grams per meal. The protein bulk 
must be concentrated, fats and carbohydrates relatively reduced. Carbo- 
hydrates other than monosaccharides may be liberally apportioned; fluids 
should be drunk behveen rather than with meals. Postprandial rest is essential. 
Medicinal treatments have been essayed such as dilute hydrochloric acid, 
ephedrine sulphate, doryl as a stimulator of smooth muscle in the alimentary 
tract, but with little or no satisfactory result. 

A striking result, however, was seen in one case of severe “dumping syn- 
drome” by the utilization of vagotomy to overcome the syndrome. The patient, 
a man 46 years of age, had undergone a subtotal gastrectomy in September 
1946 for duodenal ulcer. Within a few weeks the postprandial distress was so 
severe that even the drinking of a glass of water would produce epigastric 
distention and distress, perspiration, weakness, almost to the point of fainting. 
The post-prandial blood sugar was 90 mgm. per cent at the moment of greatest 
intensity of symptoms. Under fluoroscopy, the distal loop of jejunum filled 
very rapidly, was quickly distended and emptied with equal acceleration. 

Unable to control the symptoms by any medical or conservative means, a 
trans-thoracic bilateral vagotomy was performed (Dr. J. C. B. Molbran) in 
the hopes of attaining a moderate degree of gastric atony and dilatation such 
as is commonly seen to occur after primary vagotomy. Within twenty hours 
after operation, limited fluids were tolerated by the patient without discomfort. 
The size and character of the meals were enlarged by the addition of concen- 
trated solids until 500 grams per meal were instituted without distress on the 
part of the patient. One year later the patient has gained fifteen pounds, eats 
a full meal without the slightest distress and is restored to natural physical 
efficiency. 

The radiographic study made several months after the vagotomy showed a 
distention of the gastric stump to twice its former size, a definite reduction in 
peristaltic activity, relatively delayed evacuation and lessened dilatation of the 
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efferent loop of the jejunal anastomosis. ’While it may not be lo^cal to attribute 
to the vagus nerves the causation of the hyperirritability of the post-operative 
gastric stump, it certainly seems dear that the section of the pneumogastric 
nerves ameliorated or eliminated the dumping s)mdrome •with relief, in this one 
case at least, of ail subjective symptoms. 

It is hoped that this case report vrill stimulate others to attempt to utilize 
vagotomy for the control of the very embarrassing and distressful symptoms 
assodated with the postoperative "dumping-syndrome.” 



CICATRIZING ENTERITIS, COLITIS AND GASTRITIS 

A Case Report 
JOHN R. ROSS, M.D. 

Dcpartmail of Gasiroenkrology, The Jjthcy Clinic, Boslon, .]fassachtisclls 

Prior to 1932 there had been little organized or well integrated knowledge of 
tlie entity which, since that time, wc have come to recognize commonly as 
regional or cicatrizing enteritis. It was then that Crohn, Ginzburg and Oppen- 
heimer^ initiated a new cycle of interest in this disease by their analysis and 
classification of a series of cases fitting appropriately into a newly termed but 
long irregularly recognized syndrome. Since then the recognition of this disease 
has progressed rapidly as is evidenced by the ever increasing analyses and case 
reports which have appeared designating many points of interest in this 
disease. Much has been recorded regarding the segmental occurrence of cicatriz- 
ing enteritis, its “skip” areas and “string” signs, its complications requiring 
surgery, the probabty fundamental defect in lymphatic drainage, and the great 
tendency for recurrence and contiguous extension of this disorder after surgeiy. 
The purpose of this paper is to submit data on a case of cicatrizing enteritis 
which epitomizes some of tlie characteristics commonly recognized in this 
disease. Information concerning the appearance of a gastric lesion during the 
course of this patient’s illness suggesting its intimate relationship to her pre- 
existing cicatrizing disease is presented. 

REPORT OF A CASE 

First Admission. August 23, 1946, weight 120 pounds; discharged September 
3, 1946, weight 111 pounds. 

This 21-year-old single white woman had enjoyed good health until January 
1944 when for the first time right lower quadrant, cramp-like abdominal pain of 
intermittent character occurred and was associated with diarrhea consisting of 
four to five loose nonbloody dejections daily. Because of progression of her symptoms 
she entered another hospital where an appendectomy was performed in April 1945 
and the diagnosis of regional ileitis was made. In April and June of 1945, following 
appendectomy, rectal abscesses developed and were drained surgically. Her im- 
mediate postoperative course was uneventful but symptoms gradually returned 
after several weeks. Abdominal pain appeared early and persisted. Diarrhea began 
approximately six weeks prior to this admission. The patient developed anorexia 
and had lost 16 pounds the preceding twelve months. During the spring of 1946 
she received two roentgen treatments to an area of keloid formation, without im- 
provement. Low back pain of mild degree was present. The menstrual history was 
normal although the above pains were augmented by the menses. 

Physical Examination. The blood pressure was 112 mm. systolic and 74 mm. 
diastolic, pulse 84, regular rhythm. The patient was well developed and fairly well 
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nourished and except for a hard, tender mass in the right lower quadrant of the 
abdomen the examination was negative. Temperature, pulse and respirations re- 
mained normal. 

Laboratory Data. Urinalysis was essentially normal. Blood picture was as follows: 
hemoglobin 10.2 gm., erythrocytes, 3,600,000, leukocytes, 14,000, polymorphonu- 
clear cells, 70, band forms, 10, lymphocytes, 20, nonprotein nitrogen, 31 mg., total 
protein, 6.7 gm., serum bilirubin, 0.4 mg., sodium chloride, 536 mg. per 100 cc. and 
prothrombin time, 70 per cent. Feces were negative for occult blood. 

Roentgen Data. Upper gastrointestinal examination was normal except for a 
“string” sign involving the terminal ileum, characteristic of regional ileitis. This 
was verified by barium enema. The colon was normal. Stereoscopic x-rays of the 
cliest disclosed the lungs to be clear. 

On August 29, 1946, laparotomy was performed at which time resection of the 
termmal ileum and right colon with primary anastomosis was accomplished. The 
terminal 18 to 20 cm. of ileum was markedly indurated, thickened and reddened. 
There were several adhesions between involved loops of intestine and pelvic viscera. 
The mesenteric nodes were enlarged. Histopathologic examination was t)cpical of 
cicatrizing enteritis with shght hyperplasia of lymph nodes. 

Postoperative Course. There was the usual mild fluctuation of temperature, pulse 
and respirations to levels of 103°, 125 and 15 respectively following operation. 
Gradual return to normal values occurred at the end of the fourth postoperative 
day. 

The postoperative convalescence was assisted by administration of three trans- 
fusions, parenteral penicillin, sulfadiazine, fluid and electrolytes. At the time of 
discharge on the fifteenth postoperative day she was having one soft-formed dejec- 
tion daily. Her diet was bland, without fruits and supplemented with multivitamins. 

Second Admission. November 3, 1947, weight 122 pounds; discharged December 
20, 1947, weight 102^ povmds. 

The patient’s condition was good for one year. Her appetite, activity, and weight 
had returned to their preoperative normal levels. A telegram was received in October 
1947, however, stating that she had recurrent abdominal cramps of diffuse charac- 
ter, nausea, no emesis and frequent loose, nonpurulent and nonbloody stools. 

On admission there had been obvious anorexia with resultant 11 pound weight 
loss occurring over a period of three months, flatulence, h3q5erperistalsis, eructation, 
abdominal soreness and generalized abdominal tenderness. The descending colon 
was palpable. 

On November 12, a minimal dose (5,000,000 organisms) of typhoid vaccine 
was administered but the desired febrile level was exceeded, temperature rising 
to 104.5°, and it was, therefore, deemed inadvisable to contmue this approach to 
the problem. The temperature then fluctuated between 98.6° and 102.5° imtil sur- 
gical intervention on November 26. 

Digital rectal examination was negative; proctoscopy to a level of 7 inches re- 
vealed a shiny, edematous, friable mucous membrane which bled easily where wiped 
with cotton. The diagnosis was ulcerative colitis. 
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On November 22, a large fissure which is a not uncommon and bad complication 
of ulcerative colitis appeared on the posterior anal wall. This was treated with wet 
dressings, liberal applications of vaseline, and opium suppositories. 

Laboratory Data. Urine was normal. Blood picture was as follows: erythrocytes 
3,970,000, leukocytes, 6,500, hemoglobin, 12.6 gm,, polymorphonuclear cells, 47, 
band forms, 10, lymphocytes, 27, eosinophils, 7, basal sedimentation rate, 73 mm., 
prothrombin time, 72 per cent; total protein, 7,2 gm., albumin, 4.4 gm., globulin, 

2.8 gm., sodium chloride, 528 mg., gastric analysis, mucus 1 plus, volume, 15 cc., 
food content, 5 per cent, free hydrochloride, 57 degrees, total acid, 85 degrees, occult 
blood, 0. Feces, 0 to 3 plus for occult blood. SLx specimens for culture were negative 
for enteric pathogens; three negative for ameba and ova of parasites. 

Rocntgoi Data. The upper gastrointestinal series again revealed a normal esopha- 
gus, stomach and duodenum. There was slightly delayed emptying of the stomach. 
A questionable area of involvement of the mid ileum appeared proximal to the 
anastomosis. The colon was normal but slightly spastic. Visceral outlines were normal. 
There were no unusual gas shadows. 

Because of subjective and objective evidence of recurrent intractable disease 
the patient was again submitted to surgeiy on November 26, Cicatrizing enteritis 
involved the area of the anastomosis and extended proximally for a distance of 6 
inches. The involved tissues and mesenteric nodes were greatly thickened. The 
colon was only slightly edematous from here to the rectosigmoid junction. 

Surgical Diagnosis. Recurrent ileitis with chronic ulcerative colitis. 

Operation. Divided ileostomy. 

Postoperative Course. The immediate postsurgical course was smooth with the 
routine gradual decline of the fever which had reached a level of 103° on the day of 
operation. Normal levels were reached and maintained from the fifth postoperative 
day until discharge. Three blood transfusions, amigen, parenteral penicillin and 
vitamins supplemented the usual postsurgical electrolyte and fluid replacement 
therapy. Trouble was soon encountered, however, with impaired drainage through 
the ileostomy. This required insertion of a catheter which remained in situ at dismissal 
from the hospital. Similar dietary regulations were imposed as above indicated, 
together with supplementary antispasmodics. 

Third Admission. December 25, 1947, weight 102 pounds; discharged March 22, 
1948, weight 98§ pounds. 

Five days had elapsed between these two admissions and it was a period of great 
misery and turmoil for the patient, characterized by recurring severe abdominal 
cramps, emesis and distention associated with nonfunctioning of the ileostomy. 
Irrigations together with parenteral fluid and electrolyte replacement were fre- 
quently employed in an attempt to restore normal drainage through the ileostomy, 
but surgery was eventually required. 

Laboratory Data. The urine was normal. Blood picture was as follows: hemoglobin, 

10.8 gm., erythrocytes, 4,590,000, leukocytes, 9,000 to 15,000, polymorphonuclear 
cells, 48, band forms, 21, lymphocytes, 27, monocytes, 2, abnormal lymphocytes, 

2, sodium chloride, 446 mg. initially, later restored to normal values, blood calcium. 
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7.7 mg. per 100 cc., later 9.7 mg. per 100 cc,, total protein, 6.7 gm., albumin, 3.6 
gm., globulin, 3.1 gm. 

Roentgen Data. After the second operation the stomach and duodenum were 
normal; no delay at the stoma, delayed emptying from the stomach, there being 
SO per cent gastric residue at eight hours. The delayed emptying time was thought 
to be functional in origin, perhaps nutritional. 

Electrocardiographic Findings, Reported normal with right axis deviation. 

On January 10, 1948, a laparotomy was performed. The ileum was dilated and a 
kink in the intestine close to the abdominal wall proximal to the stoma was dis- 
covered. The transverse colon, sigmoid colon and rectum appeared thickened and 
edematous. 

Diagnosis. Ulcerative colitis, partial obstruction in the functioning ileostomy due 
to a kink in the bowel. 

Operation. Reconstruction of a new ileostomy; resection of the left transverse, 
descending and sigmoid colon. 

Hislopathology. Chronic ulcerative colitis with involvement of the ileum. 

The initial postoperative course was satisfactory but thirty-eight days after 
the foregoing surgical procedure, due to recurrent malfunction of the ileostomy 
surgical revision of the stoma was again necessary. Exploration disclosed many 
adhesions between the cods of lower small intestine and abdominal wall. A stricture 
appeared at the level of the abdominal wall. The ileum was thickened and indurated. 

Surgical Diagnosis. Ulcerative colitis; malfunctioning ileostomy. 

Operation. Revision and new implantation of ileostomy. 

Histopalhology. Ulceration; subacute and chronic inflammation. 

Her hospital convalescence following this latter operation was complicated early 
by hypochloremia, cramps and emesis, but these were gradually overcome by con- 
servative management and the patient was discharged on the eighty-ninth hos- 
pital day. Twenty-five hundred cubic centimeters of blood, parenteral penicillin, 
vitamins, and fluid with electrolyte were freely used during this period. Dietary 
measures similar to those previously employed were again instituted. The patient’s 
condition, chemically and clinically on discharge was entirely satisfactory. 

Fourth Admission. August 18, 1948, weight 130 pounds; discharged September 3, 
1948, weight 130 pounds. 

The patient was admitted in fine physical condition for the purpose of perform- 
ing the last stage of a colectomy. On August 20, a Miles abdommoperineal resection 
was carried out without incident. There were no intraperitoneal adhesions. The 
portion of large intestine removed was rather edematous. 

Laboratory Data. Urine was normal. Blood picture was as follows; hemoglobin, 
12.5 gm., erythrocytes, 4,790,000, leukocytes, 10,500, polymorphonuclear cells, 76, 
lymphocytes, 22, monocytes, 2, total protein, 7.2 gm., sodium chloride, 475 mg. to 
512 mg. per 100 cc. 

Surgical Diagnosis. Chronic ulcerative colitis. 

Operation. Miles abdominoperineal resection. 

Histopalhology. Chronic ulcerative colitis, inactive phase. 
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The hospital progress during this admission was entirely unev’entful and she 
was given a general hospital diet on the thirteenth postoperative day. The ileostomy 
was functioning satisfactorily. 

Fijlh Admissiou. Februarj' 13, 1949, weight 1131, pounds; discharged March 2, 
1949, weight 110 pounds. 

There had been no subjective complaints save for mild anorexia and obvious 
17 pound weight loss since her last hospital admission. There were no upper gastro- 
intestinal S3'mptoms except that she had been c.xpcricncing upper abdominal pain for 
one month and recently had been running a mild fever. Beginning one week prior to 
this admission the patient for the first time noted a mass the size of a golf ball in 
the left rectus scar which initially was tender but this tenderness soon disappeared. 
The mass was thought to represent an abscess in the abdominal wall. The ileostomy 
was functioning exceptionally well. 

Laboratory Data. The urine was normal. The blood picture was as follows: hemo- 
globin, 11.8 gm., erjdhrocytcs, 4,390,000, basal sedimentation rate, 60, and sodium 
chloride, 561 mg. 

On Februaiy'^ 15, 1949, preparations were made for local incision and drainage 
of an abdominal wall abscess but this was abandoned when the mass proved to be 
intraperitoneal, A full scale abdominal e.xploration was undertaken by extending 
the primary incision. Examination of the intraperitoneal contents revealed a pal- 
pable mass involving the greater curvature of the stomach in its distal tliird. It 
was adherent to the pancreas posteriorly and extended into the pedicles of the middle 
colic vessels. The pancreatic tissue adjacent to the mass was indurated. The measure- 
ments of this lesion were approximately 3 by 3 bj'’ 3 inches. After detachment from 
the adherent structures a biopsy was taken and was reported on frozen section as 
chronic diffuse inflammation. 

Operation. Partial gastrectomy (one half of the stomach resected); Billroth I, 
gastroduodenostomy. 

HistopatJwlogy. Before microscopic examination approximately 8 cm. from the 
distal resected margin there was a diffusely hard, ovoid mass, measuring approxi- 
mately 5.0 cm. in its greatest diameter. It was indistinguishable from the stomach 
wall. The remainder of the serosa was negative. On the mucosal aspect of this mass 
was a circular punched-out ulcer measuring 1.0 cm. in its greatest diameter. The 
mucosal surface surrounding the ulcer was inflamed and edematous but not over- 
hanging or indurated. The base of the ulcer was diffusely grayish-red in color. The 
indurated mass extended equally in all directions from the base of the ulcer measuring 
about 2.5 cm. in thickness to the free margin of the aherent omentum. The remainder 
of the mucosal surface was negative except that the rugae were puckered toward the 
ulcer crater. 

Microscopic Diagnosis. Phlegmonous gastritis with ulceration, probably extension 
of cicatrizing enteritis. 

The postoperative course was entirely similar to that routinely witnessed after 
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Fig. 1. August 29, 1946. The terminal 14 inches of ileum were involved in disease. 

Operation. An hemicolectomy with primary anastomosis was performed involving removal of the 
terminal 20 inches of ileum together tvith the cecum and ascending colon. 

November 26, 1947. The terminal 6-inch segment of ileum prmdmal to the anastomosis was 
involved in recurrent disease. Chronic ulcerative colitis to a minimal degree appeared for the first 
time extending from the area of the anastomosb to the splenic fle,xure. The descending sigmoid and 
rectal segments were grossly normal. 

Operation. An ileostomy was accomplished with implantation of the terminal ileum as a nonfunc- 
tioning ileostomy. 

January 10, 1948. Localized recurrent disease involving the terminal ileum 5 inches proximal to 
the stoma of the functioning ileostomy. The colitic process noted above appeared at this time to 
include the entire remaining colon and rectum. 

OperaUon. Reconstruction of a new ileostomy with resection of 8 inches of terminal ileum includ- 
ing the area of localized recurrence, also removal of •' ’ ' • • - I of ileum measuring 

10 inches, together with the remainder of the transv colon. 

February 17, 1948. A stricture developed in the ileostomy associated with thickening and indura- 
tion of the adjacent small intestine. Adhesions between coils of small bowel and abdominal wall were 
apparent in the region of the ileostomy. 

Operation consisted of diversion and reimplantation of the ileostomy. 

August 20, 1948. There were no intraperitoneal adhesions. The rectum as previously noted was 
involved in disease. 

Operation. A Miles abdominoperineal resection was performed. 

February' 15, 1949. Localized cicatrizing disease in which there was mucosal ulceration, involved 
the greater curvature of the stomach. When viewed grossly, the entire lesion measured approximately 
3 inches in diameter. Involvement of contiguous pancreatic tissue and pedicles of the middle colic 
vessels in this process was also apparent. 

Operation. Partial gastrectomy (one-half of stomach removed), Billroth I; gastroduodenostomy. 

Note-. 38 inches of terminal ileum were removed during these procedures. 
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partial gastrectomy and the patient was dismissed from the hospital on a dietary 
program containing meats and purecd vegetables given in five small feedings daily. 

COitMENT 

This report detailing a case of cicatrizing disease of the gastrointestinal tract 
has several points of interest. It is believed that tlic pathogenesis and histologic 
characteristics of the gastric lesion appearing here are identical with the 
cicatrizing process of the small intestine which this patient initially presented. 
If this presumption is accepted, it then localizes for tire first time the proximal 
extent of the disease above tlie small intestine. The segmental nature of this 
entity and associated interference with Ijunph drainage frequently discussed are 
brought into focus. The question of extension of the disease to the stomach by 
contiguity in view of involvement of the adjacent transverse colon is raised. 
This cannot be categoricall}'’ disproved and perhaps this is the mode of exten- 
sion of the disease in this instance. The colon certainly was involved character- 
istically in this fashion. It is to be recalled, however, that in the more recent 
surgical history of this case the abdominal contents were strikingly free of 
adhesions. Also, at no time was there e\ddence of disease invohdng the interven- 
ing small intestine pro.ximal to the initial lesion in the terminal ileum. These 
factors mitigate to some extent at least against the theory of contiguous 
extension to the stomach. On tlie other hand, the gastric lesion occurring along 
the greater curvature of tlie stomach is in one of the areas where lymph drainage 
for this organ is concentrated. The historical tendency for this disease to recur 
and extend is here poignantly demonstrated so that for the first time there 
seemingly has been encoimtered, in sequence, cicatrizing ulcerative enteritis, 
colitis and gastritis. 
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CASE REPORT OF A NEUROFIBROMA OF THE JEJUNUM 
WITH INTUSSUSCEPTION 

ARTHUR J. ATKINSON, M.D., M. C. WHEELOCK, M,D., and H. A. TELOH, M.D. 

From the Departments of Medicine and Pathology of Passavant Memorial Hospital and Northwestern 

Medical School Chicago, Illinois 

Of the rare non-malignant neoplasms of the small intestine, the neuro- 
fibroma is seen least frequently. It may occur as a manifestation of a generalized 
neurofibromatosis, first described by Von Recklinghausen in 1882, or as an 
isolated tumor. 

Visceral neurofibromas may occur as solitary or multiple growths. They 
may develop at any site in the gastrointestinal tract. They are essentially 
benign but may undergo sarcomatous change. 

The histogenesis of tumors associated with peripheral nerves has evoked 
much discussion and confusion. Two schools of thought are still ex'tant; accord- 
ing to the one, these tumors arise from the endo and perineural connective 
tissue; while the other places the site in the cells of Schwann. Penfield^ exxel- 
lently summarizes tumors of the sheaths of the nervous system and adheres to 
the connective tissue hypothesis. The Schwannian theory is defended by 
Masson-. An excellent review is given by Foot^. 

Collins-' reviewed 18 cases operated on since 1929, all but one being of the 
solitary type. 12 of these were benign and 6 malignant. One additional case is 
reported and described by him. Lindenmeyer^ presented a case of multiple 
neurofibromas of the intestinal tract. He stresses its origin from the myenteric 
plexus of Auerbach, and divides neurofibromas into the following groups; 
1) Intestinal neurofibromas as an accompaniment of generalized neurofibroma- 
tosis, 2) Intestinal neurofibromas as an isolated phenomenon, 3) Intestinal 
neurofibromas with sarcomatous change, 4) Intestinal neurofibromatosis with 
massive local tumor formation. 

Baker and Halley® report two neurofibromas of the small intestine associated 
with massive hemorrhage. One occurred 1 7 inches from the ileocecal valve and 
the other 35 inches from the ileocecal valve. 

Hudlung^ reviewed 18 cases of neurinoma of the small intestine and de- 
scribed an additional case in a woman aged 60 with marked anemia and melena. 
At operation a non-obstructing tumor in the mid-portion of the ileum was 
removed. 

A neurofibroma is essentially a fibrous Ijpe of neoplasm derived either from 
the sheath cells of Schwann, or from the fibroblasts of the delicate framework 
of connective tissue supporting the nervx fibers. There is a marked tendency 
to the production of fibrils of reticulum and sparse fibrils of collagen. They 
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form interlacing bundles of parallel ni)ers. 'I’liese (umf)rs may arise both from 
the perineurium or endoneurium (mesoflermal) anrl also from proliferation of 
nerve sheath cells or cells of Schwann feclodermal) 

The neoplasm may be subserous. intramuscular, intra or extralumenal, or 
it may be attached to the serosa and l)e iieduncidated. It is firm, solid, and 
gray or dusky red. Intussusception may occur secf)ndarily. 



Fig. 1. Showing the mucosal surface of the ileum with the protruding tumor. 

Intestinal neurofibromas may be symptomless or may produce vague intesti- 
nal discomfort. Most commonly the symptoms of intussusception lead to the 
discovery of the growth at operation. Slight prolonged or severe acute intestinal 
hemorrhage may occur, and suggest the diagnosis of small bowel tumor. 
V olvulus may occur in the pedunculated form. 

The following case report is offered as a characteristic example of intestinal 
neurofibroma discovered at operation for bowel obstruction due to intus- 
susception. 

Clinical History (P.M.H. case 96499) This 38 j'^ear old white male, a school 
teacher by occupation, was admitted to Passavant Memorial Hospital on 4-8-47. 
In November 1946, the patient had an attack of severe sharp abdominal pain, sudden 
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in onset, which lasted all night and occurred intermittently during the next day. 
The pain was accompanied by continuous nausea and emesis. The following day a 
physician was consulted and a diagnosis of probable food poisoning was made. Since 
this episode, the patient experienced occasional similar slight intermittent attacks 
until two weeks prior to admission when he had another severe attack of vomiting 
and severe abdominal pain. After persisting all night, the patient was admitted to 
another hospital where a blood transfusion was given because of anemia. Intermittent 



Fig. 2. Neurofibroma showing the relation of the nodule to the intact mucosa. H & E preparation 
X90. 

attacks of pain persisted until 4-8-47 when the patient was transferred to Passavant 
Memorial Hospital following a severe attack of pain. During the episodes of pain, the 
patient has noted a hard “swollen” area just to the left and inferior to the umbilicus 
with relief from his pain when this disappeared. There is a histor)^ of weight loss of 
20-30 pounds since the onset of symptoms. 

In 1934 the patient underwent a gastroenterostomy, presumably for a duodenal 
ulcer. In 1935 he was reoperated and a degastroenterostomy and appendectomy 
was performed. Since this operation the patient has had repeated episodes of tarr}^ 
stools and more recently of bright red blood in the stools. Because of the extent of 
the latter, he has been hospitalized on several occasions for transfusions. 
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'I'lic family history is iioii-coiitriI)Ulory. 

Physical Jivaniiiialiaii: 'I'lic patient was highly nervous, coiicliint,' and retching. 
1 he H.P. was 15S 72, temperature (R), jiulse 6S. 'The abdomen was soft and flat 
except tor an area extending from just below the umbilicus over the left rectus to a 
point about 15 cm. su|ierior which was tender and otTered some resistance to {lalpa- 
tion. Auscultation of the abdomen was normal except over the above mentioned area 
where peristaltic sounds were almost continuous aiul markedly exaggerated. The 
rectal examination was negative. The remainder of the physical examination was 
negative. 

Laboratory I'riualysis: jilf, 5.5; Sp. (Ir. 1.026; albumin and sugar negative; R. 
lb C. 4.00; Hgb. 11.1 gm.; \V.IU‘. 11,650; Sed. rate, 21; Kahn, negative. Urea ni- 
trogen, 10.6; Blood calcium 11.4; Carbon dioxirle combining capaciU', 42.8%. 

X-ray Exauiiiiatioii: 'Fhc scout film of the abdomen shows “considerable air in the 
stomach and in the colon, but a striking amount of air in a large jejunal loop which 
stretches more or less transversely across the abdomen, from a point 2 inches to the 
right of the spine to a [loint near the .splenic fle.xure of the colon.” 

Umbrathor was administered and a two hour film showed a normal prepyloric 
region, pyloric canal and duodenal bulb. The third portion of the duodenum is 
wider than average. /\t 16 hours there is still a definite residue in the dilated loop of 
small bowel which could be identified as an upper jejunal loop. 

A celiotomy was done 4-9-47, following decompression and hydration. A sausage- 
shaped intussusception was found which extended from the left upper quadrant 
across the abdomen to the right upjjer quadrant. When delivered into the incision 
it proved to be about 18 inches long and started approximately one foot distal to the 
duodeno-jejunal junction. After the intussusception was reduced, a firm tumor mass 
was seen within the lumen of the jejunum. Tlie segment of bowel containing the 
tumor as well as the intussusception was resected and an end to end anastomosis 
effected. 

The postoperative course was uneventful and the patient was discharged on the 
tenth postoperative day. 

Pathologic Report: The specimen consists of 92 cm. of small intestine and the 
attached mesentery. Sixteen cm. from one end a firm nodular tumor mass is noted. 
It measures 4 x 3.8 x 3.8 cm., and on cut section consists of white, soft to firm tissue. 
Traversing this white tissue are interlacing strands of connective tissue. The serosal 
surface overlying this mass is smooth. The mucosal surface is ulcerated. The mass of 
the tumor protrudes into the lumen of the bowel. The remaining portion of the bowel 
is normal. No definite nodules are palpated in the mesenter 3 ^ 

Microscopic Description: Several sections through the tumor show essential^ 
similar findings. The mass has raised the mucosa which is ulcerated and largel}'’ 
absent on the luminal aspect of the tumor mass. This denuded surface is hyperemic, 
edematous, with a superficial zone of fibrinoid necrosis and marked cellular infiltra- 
tion of acute type. On the other surface, the tumor has replaced much of the mus- 
cularis. It consists of spindle-shaped cells which show a striking tendencj'' toward 
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fasciculation and palisading. Tlie cells are compact!}" arranged in some areas and 
more widely separated in others. The nuclei are elongated with both tapering and 
blunt ends observed; the nuclear chromatin occurs in a fine network and in some 
areas nucleoli are prominent. Focally there is a variation in nuclear size and shape, 
and rare mitoses are seen. The intercellular stroma is fibrillar, acidophilic and con- 
tains lobules of hyalin material. 

With van Gie.son stain, fine intercellular collagen fibers are found in the section; 
with Masson’s trichrome stain, the collagen is stained a lighter green than ordinar}" 
collagen. 

A section of bowel at a distance from the tumor is negative except for a super- 
ficial peritoneal inflammator}" reaction with polymorphonuclears and mononuclears 
cell infiltration and deposition of a granular basophilic debris. 

A section through an area of mesenteric thickening shows organizing fibrinous 
exudate on the surface and organizing acute inflammatory process in the subjacent 
fibroadipose tissue. 


DISCUSSION 

Although characteristic of tumors of the small intestine, melena and pro- 
longed unexplained anemia are not sufficiently specific to warrant other than a 
presumptive diagnosis. Nor is the X-ray diagnosis” of lesions of the small 
bowel of sufficient accuracy to detect any more than a small number of these 
lesions, since their infrequency' “ precludes specialized roentgenographic pro- 
cedures as a routine measure. The occurrence of intestinal obstruction of 
undetermined etiology, or the occurrence of intussusception in an adult points 
strongly to the probability of a tumor of the small bowel. 

In the case presented, the characteristic finding of prolonged melena and 
anemia (at times severe enough to require transfusion) and repeated mild to 
moderately severe episodes of intestinal obstruction, along with definite x-ray 
evidence of an obstructing lesion of the upper jejunum pointed to the diagnosis 
of small intestinal tumor. 


SUMJIARY 

A case of isolated intestinal neurofibroma is presented with a brief review of 
the histogenesis, pathologic and clinical picture of this lesion. 
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GASTRIC HYPERCHLORI-IYDRIA WITH THREE PRIMARY 
JEJUNAL ULCERS AND HYPOPROTEINEMIA 

Report of a Case Relie\tld by Total Gastrectomy After Subtotal 
Gastric Resection had Proved Inadequate 

THOMAS E. MACHELLA, M.D., JONATHAN E. RHOADS, M.D., and 
ROSS E. HOBLER, M.D. 

From the Gaslroiiitcsliiial Scriioii (Kiiiscy-Tlionws Foiindaliim) of the Medical Clinic and the Surgical 
Clinic of the Hospital of the University of Pennsylvania, Philadelphia, and from the Arnot-Ogden 

Ilospitaly Rlminty N. T. 

The purpose of this communication is to report a case of multiple jejunal 
ulcer in which three separate perforations had occurred and in which the secre- 
tion of acid gastric juice was so excessive that free hydrochloric acid was found 
in the entire duodenum and upper jejunum. The high acidity of the content of 
the upper small intestine ma}' well have been a major factor in the etiology of 
the jejunal ulcers and the underlying basis for a persistent and refractory 
hypoproteinemia. After 2 vagotomy operations and a subtotal gastric resection 
had failed, the tendency to ulceration was finally corrected by a total gas- 
trectomy. 

The literature on primary jejunal ulcer has been adequately reviewed by 
Morrin', by Ebeling- and more recently by Evert et al.^ The condition has 
seldom been diagnosed until perforation, obstruction or hemorrhage has made 
prompt laparotomy imperative or has led to necropsy. Little evidence has 
been adduced to support a “peptic”* etiology, or indeed any of the other 
theories advanced to explain its occurrence, such as infection, trauma and 
vascular abnormalities. 


CASE REPORT 

J. G., a 42 year old, white, male, water-plant filter operator, was admitted to the 
Surgical Service of this hospital on August 13, 1947, with the following history: 
He had first noted the onset of “indigestion” three years previously. One and a half 
years later he experienced a gnawing pain above the umbilicus one to two hours after 
meals, and occasionally at 2 -.00 A.M. It was relieved by food or alkali. Because of 
the recurring pain he was admitted to the Arnot-Ogden Hospital in Elmira, New 
York, six months later. There roentgen examination disclosed a constricted and 
scarred duodenal cap with retention of 75 per cent of the barium meal at the end of 
three hours. Gastric analysis, after a test meal, revealed values for free hj^drochloric 
acid varj’ing from 106 to 130, and for total acid, 124 to 147 clinical units. He was 
placed on an ulcer regimen, became free of distress and gained weight. The ulcer pain 
returned, however, about 11 months later, shortly after he had voluntarily discon- 

* The term “peptic” is used to denote a penetrating process beginning in the mucosa and dependent 
on the destructive action of acid gastric juice. ‘ 
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tiiuiecl liis (liclary jiroj^'ram. lie was rcadmitled In (lie Arnol-Ogdcn IIo.si)ital, wlierc 
rociUgcii examination revealed an irregularity of the nnieosal pattern of tlic stomach, 
a deformed duodenal cap and dilatation of the third jjortion of the duodenum. The 
scrum ]irotcins were found to be low (3.5 gms. %). Following a period of intensive 
oral and parenteral ])rotcin administration, during which transfusions of plasma and 
blood were also given, he was scheduled for exj^loratory laparotomy. During the 
early hours of the morning on which o})cration was planned, he developed symp- 
toms and signs of an acute surgical abdomen. At lai)arotomy, free fluid was found in 
the peritoneal cavity and three separate ])crforated ulcers were found in the first 
loop of the jejunum, within six inches of the Ligament of Treitz. The perforations 
were closed, after a small portion of the base of each was removed for biojisy. The 
stomach wall was thickened but there was no evidence of gastric or duodenal ulcer. 
The pathologist’s report on the excised ulcer tissue was “tj^pical peptic ulcer”. The 
patient recovered from the operation but after a brief period of well being, began 
to vomit. Hypoproteinemia persisted despite intensive protein therapy and he was 
transferred to the Hospital of the Universit}’’ of Pennsylvania for further study and 
treatment. 

On admission to this hospital he had no ulcer sjmiptoms. He was a tall, thin, quiet 
and retiring individual of a fairly stable mental makeup, weighing 115 pounds. 
Detailed examination was negative except for a well-healed right rectus abdominal 
scar and slight pitting ankle edema. 

The red blood count was 3.1 million cells with 74 to 88 per cent hemoglobin; 
white blood count varied between 5,900 and 7,000. The differential count was: neu- 
trophils, 77 per cent; lymphocytes, 17 per cent; monocytes, 5 per cent, and eosino- 
phils, 1 per cent. Sedimentation rate was normal. 

Urinalysis revealed a specific gravity of 1.013, acid reaction, and no sugar, al- 
bumin, casts, white or red blood cells on repeated occasions. Serological tests for 
syphilis were negative. Microscopical e.\amination of the stools for ova and parasites 
and for stainable neutral fat was negative. The cephalin cholesterol flocculation, 
thymol turbidity and colloidal gold liver tests were negative. Serum vitamin deter- 
minations revealed normal values for ascorbic acid (1.18 mg.%) and for vitamin 
A (41 mcg.%). That for carotene was slightly below normal (51 mcg.%). Serum 
calcium was 7.6 and 8.4 mg./lOO cc.; phosphorus, 3.2 mg./lOO cc., and total base, 
146.8 milli. equiv. per liter. An oral glucose tolerance test revealed a diabetic type of 
blood sugar curve with a low fasting value. The values for blood sugar were: fasting, 
59; at one-half hour, 168; at 1 hour, 222, and at 2 hours, 228 mg.%. The total serum 
protein values on admission were 3.7 and 4 gm./lOO cc. with albumin values of 2.3 
and 2.7 and with globulin values of 1.4 and 1.3 gms./lOO cc. Blood volume (Evan’s 
blue technique) was 5,000 and 5,660 cc., with hematocrit readings of 38 and 43 per 
ent. Basal metabolism was —13 per cent. He belonged to blood group B and was 
Rh-positive. An electrocardiogram revealed a normal tracing except for low and 
diphasic T-waves in the chest leads of a nonspecific nature. Fractional gastric anal- 
ysis, employing oatmeal gruel as the test meal, revealed the following values: 
fasting, 44/64; at 30 minutes, 82/120; at 60 minutes, 66/106; at 75 minutes, 84/100; 
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at 90 minutes, 80/94, and at 120 minutes, 36/56 clinical units. Without stimulation 
the total volume of gastric juice aspirated in hours was 1142 cc., its various frac- 
tions having a free acidity varjdng from 66 to 106 clinical units. Free acid was present 
in the entire duodenum and in the upper jejunum (Table 1). Dibutoline* (40 mg.), 
injected subcutaneously, decreased the average rate of gastric secretion from 8.8 cc. 
to 1.3 cc. per minute but did not decrease its acidity. The concentrations of bicar- 
bonate, tr3'psin, amylase, esterase and lipase in separatefy aspirated (double-tube 
technique) fractions of duodenal content before and after stimulation with urecholine 
were normal. 

Roentgen examination of the entire gastrointestinal tract was essential^ negative 
except for marked alteration of the mucosal pattern of the stomach and small intes- 

T.\BLE I 


Tilralabk Acidity and pH of Fractious of Gastric, Duodenal and U pper Jejunal Fluid Obtained by 
Continuous Aspiration (Pre-Operative) 


TIME INTERVAL IN 
MINS. 

1 


CLINICAL UNITS ! 

pH 

SITE OF ASPIRATION 

IN CC. 

Free 

Acidity 

Total 

1 Acidity 

0-10 

Stomach 

120 

76 

90 

1.1 

10-20 

Stomach 

200 

84 

92 

1.1 

20-30 

Stomach 

98 

80 

I 90 

1.15 

30-40 

Stomach 

85 

96 

1 108 i 

1.0 

40-50 

Stomach 

74 

102 

no 

1.0 

50-60 

Stomach 

65 

106 

114 

1.0 

60-85 

Stomach ’ 

120 

66 

80 

1.2 

85-116 

Stomach 

185 

84 

92 

1.1 

116-150 

Stomach 

195 

80 

90 

1.15 

150-160 

Duodenum, 2nd 

63 

52 

65 1 

1.3 

160-170 

DuodenuBrr2nd 

102 

62 

72 

1.28 

170-1S0 

Duodenum, 3r>l 

56 

18 

30 

1.7 

180-190 

Duodenum. Sitj- 

31 

22 

30 

1.65 

190-200 

jejunum, upper* 

130 

22 

32 

1.71 

200-210 

Jejunum, upper 

12 

18 

30 

1.72 

210-220 

Jejunum, upper 

16 

8 

14 

2.4 

220-230 

Jejunum, upper 

4 

i ^ 

14 

2.5 


tine. The abnormal small intestinal pattern had some of the characteristics ordi- 
narily associated with sprue (Figs. 1, 2), but was thought to be due to edema of the 
bowel resulting from the marked degree of hypoproteinemia. The transit time for 
barium from stomach to cecum was approximately 5 hours. 

Gastroscopy revealed multiple erosions of the mucous membrane of the cardiac 
area of the stomach with organized blood clots adhering to the surface of the erosions. 
No other portion of the stomach was satisfactorilj’^ visualized because of resistance 
encountered to passage of the instrument beyond the cardia. 

Because of the hj^persecretion of highly acid gastric juice, the presence of free 
Itydrochloric acid in the duodenum and first portion of the jejunum and the past 
history of perforation of jejunal ulcers, it was felt that some attempt should be made 
to decrease the gastric secretion in order to avoid further peptic ulceration. Further 
* Dibutoline (Merck) is a choline ester with atropine-like action. 
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more, it was felt tiiat a reduction in acidity in the upper small intestine mij;;ht. im- 
prove the digestion and absorption of protein aiul correct the liyijoprotcincmia. 



Fig. 1. Roentgen appearance of stomach and upper small intestine on admission. The mucosal 

pattern and outline of the duodenal loop are grossly altered. There is puddling of barium in upper 
jejunum. 1-0.7 10 

The procedure decided on was a subtotal gastrectomy combined with subdiaphrag- 
matic vagotomy. Accordingly an intensive period of preparation for laparotomy was 
conducted during which a continuous intravenous drip of human serum albumin (66 
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grams daily for three days) was administered. At the end of three days, the total 
serum proteins were reported as 6.4 grams per cent. On the 29th hospital day, the 





Fig. 2. Roentgen appearance of lower small intestine on admission. There is wide irregular seg- 
mentation of the barium meal with dilatation of segments in the ileum. The jejunum contains pud- 
dles of barium. The changes in the small intestinal pattern were thought to be due to a marked 
hi-poproteinemia. 

subtotal gastric resection, together with a subdiaphragmatic vagotomy, was carried 
out. Multiple vagus trunks were found anteriorly and only one, posteriorly. These 
were divided. 
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I’A'l'tlOI.rXWC RKI’OKT 

(Dr. R. C. llt)rn) 

Gross Description: "'riic specimen consists of a portion of the stomach, 1.^ cm. across 
at tlie antrum and 2^ cm. in length. 'I'lie pylorus is not included. 'I'lie sero.sa is mark- 
edly and uniformly injected excejU for the antral region which is paler. 'I'hc rugae 
arc prominent and pink with a finely mammillaterl surface. 'I'hc antral portion is 
smoother and slightly paler. .At four or five places there are small black areas, the 
largest 0.5 cm. in diamter on toj) of or between the rugae. 'I'hey resemble old clotted 
blood and arc on about the same level as the rest of the mucosa.” 

Microscopic: ‘‘Aside from edema and hyperemia probably re.sulting from the opera- 
tion, significant changes are restricted to superficial hemorrhagic erosions of the 
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Tilrainhic Acidity and pll of Fractions of Fluid Obtained by Continuous Aspiration from Gastric 
Remnant and Efferent Jejunai Loop of Gastroenterostomy after Subtotai Gastric Resection 
and Subdiaptirap,matic Vagotomy on 17 tb Post-Operative Day 


TIME IN’TKRVAL IN* 
MINS. 

sni: or aspiration 

1 

VOUTMC 

IN CC. 

CLINIC \L UNITS 

Free 

Acidity 

Total 

Acidity 

0-10 

Stomach 

42 

44 

52 

10-20 

Stomach 

24 

42 

50 

20-30 

Stomach 

90 

42 

52 

30-40 

Stomach 

16 

32 1 

42 

40-50 

Stomacli 

40 

22 

30 

50-60 

Stomach 

43 

40 

52 

60-70 

Stomacli 

30 

40 

54 

70-80 

Jejunum 

35 

0 

6 

80-90 

Jejunum 

10 

0 

0 

90-100 

Jejunum 

3 

— 


100-110 

Jejunum 

32 

12 

24 

110-120 

Jejunum 

90 

10 

26 

120-130 

Jejunum 

74 

0 

16 

130-140 

Jejunum 

23 

0 

10 


pH 


1.42 

1.45 
1.4 
1.55 
1.78 

1.46 

1.4 

6.5 

3.5 

2.0 

2.12 

3.5 
4.1 


mucosa, involving about one-fourth the thickness of the mucosa. Another finding of 
possible significance is the presence of fundal type glands down to the distal line of 
section as received in the laboratory. The three small segments of white cords labelled 
‘vagus nerves’ consist of areolar tissue and nerve bundles.” 

Diagnosis: “Hemorrhagic erosion (multiple) of stomach mucosa. Heterotopic fundal 
glands of antrum of stomach. Vagus Nerve.” 

Following operation human serum albumin (66 grams daily for 5 days) and glucose 
were administered intravenously. Convalescence was uneventful. Large volumes of 
gastric juice drained from the Levin Tube. An intravenous insulin test performed on 
the 9th post-operative day was positive. The unstimulated secretion of gastric juice 
was 4.7 cc. per minute in contrast to 7.6 cc. per minute secreted pre-operatively. 
Intubation of the efferent loop of the jejunum revealed the presence of free hydro- 
chloric acid in some of the samples, the values ranged from 0 to 12 clinical units 
(Table 2). Dibutoline (40 mg.), injected subcutaneously, decreased the average rate 
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of gastric secretion from 4.7 to 1,3 cc. per minute but did not decrease its acidity. 
The patient was discharged from the hospital on the 20th post-operative day and 
placed on a six feeding bland dietary regimen and 4 grams of non-absorbable antacid 
between meals and on retiring. During the ensuing 2 months, his weight increased 
from 115 to 145 pounds. 

He was readmitted on December 1, 1947 (80th post-operative day) because of 
epigastric and para-umbilical pain of three weeks duration. It occurred 2 to 3 hours 
after meals and was partially relieved by food or alkali. Roentgen examination 



Diagram illustrating extension of abdominal incision (1) across the costal arch (2). Broken 
line indicates incision in diaphragm. 

revealed an ulcer on the jejunal side of the stoma. The serum protein value was 6.4 
grams %. 

In an attempt to obtain a more complete destruction of the vagal innervation of 
e gastric remnant and reduce acidity, a transthoracic vagotomy was performed 
on the 4th day of his second admission. Both main vagus trunks and all the inter- 
communicating branches that could be found were excised from the distal three- 
an one-half inches of the thoracic esophagus. The dissection was carried all the way 
around the esophagus and down to the muscle. The patient recovered from this pro- 
ce ure satisfactorily. Subsequently the basal gastric secretion had a free acidity 
\ ar} ing rom 26 to 82 clinical units at a rate of 8.4 cc. per minute. The intravenous 
insu m test nas again positive. The pain was not relieved; it increased in severity 
and penetration was suspected. 

It w as then decided to perform a total gastrectomy in order to remove all of the 
acK secreting area of the stomach. This was performed on the 19th day following the 
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to noiitrali/o tlu> trcnuMulous amount of acirl cntcrin^j iIk; (luodetuim. 'I'helow 
pi I in tin: duodcMUiin and jojuiunn was not favoral)U; for maximum activation of 
the ]u’otcolytic cnKymes. 'I'liis provides adetjuate reason why f)rotein digestion 
may have been inadefjuale. 'I'he resulting hypoproleinemia was j)robabl3' re- 
sponsible for the roentgen abnf)rmalities noterl in the mucosa of the gastro- 
intestinal tract on the basis of edema, and for the low value for serum calcium 
on admission. 'I'he serum proteins and calcium harl returned to normal b^^ the 
time he was first discharged from the hospital. 

SUMM.AUY 

1. A case of primar}* jejunal ulceration, probable “peptic” in ctiolog}', is pre- 
sented. The secretion of acid gastric juice was so excessive that free hydrochloric 
acid was found in the duodenum and upper jejunum. 

2. A low jjH in the upper small intestine may well have been responsible for 
the Itypoproteinemia as a result of the absence of a favorable pH for activation 
of proteol}’^tic pancreatic enzymes. The hypoproteinemia was associated with a 
roentgen appearance suggesting edema of the mucosa of the entire gastrointesti- 
nal tract, especially the stomach and small intestine. 

3. The gastric acidity was not reduced sufficiently by a subtotal gastric resec- 
tion comlhned with subdiaphragmatic vagotomy or by a subsequent trans- 
thoracic vagotomy to prevent subsequent secondar}’’ jejunal peptic ulceration 

4. Good health was eventually restored by a total gastrectomy. 
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MUCH NEW INFORMATION ON THE DYNAMICS OF THE 
HYPOGLYCEMIC REACTION 

In a scholarly and thought-producing review article, Maximillian Fabrykant 
and Maurice Bruger (Am. J. M. Sci., July, 1948), have summed up present-day 
knowledge in regard to the hypoglycemic reaction. Probably few internists 
realize how much work has been done to throw light on the mechanism of this 
reaction and how much more complicated it is than most men assume it to be. 

For instance, it is not widely known that some persons fail to react 
to markedly lowered blood sugar titers, while others react violently to blood 
sugar values that are even above normal. 

It has been shown that the respiratory quotient of the brain is about 1.0, 
which means that it derives its energy chiefly from carbohydrate. It is con- 
ceivable, therefore, that any lowering of the supply of glucose to the brain 
might cause serious disturbances in its metabolism. It has been shown that low 
blood sugar values are associated with diminished cerebral oxidation, and that 
the giving of glucose is followed by an increase in the use of oxygen by the brain. 

There are a number of factors which will affect the hypoglycemic reaction. 
For instance, during anesthesia with veronal or luminal in rabbits, even pro- 
found hypoglycemia does not produce convulsions. Hypoglycemia can produce 
marked constriction of the cerebral arteries, arterioles and capillaries. Probably, 
for this reason, it can have an influence in an attack of migraine. According to 
Cobb and Lennox, the cerebral circulation is not impaired during hypoglycemia 
so long as there is no loss of consciousness. 

More important than the level of the blood sugar seems now to be the way 
in which the brain reacts in order to control its consumption of glucose. It may 
be that the hypoglycemic reaction comes when the transfer of glucose from the 
blood to the brain is appreciably reduced, or when the brain is unable to use 
adequate amounts of the sugar supplied to it. Then there may be cerebral 
anoxia, or disturbances in the metabolism of acetylcholine. 

There are other reactions which closely resemble the hypoglycemic one and 
which may have a different mecham'sm. For instance, cases have been described 
in which there were marked reactions due to hypoparath 3 uoidism. When this 
disease was attended to, convulsions resembling those of epilepsy ceased. 
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Epinephrine also has someLliing to do with the insulin reactions, and a defi- 
ciency in potassium may also plaj’’ a role. 

Severinghaus has suggested that the level at v/hich lijpoglycemic reactions 
occur is characteristic for the individual, hut John showed that this level may 
var}’’ in the individual from one day to another. 

Joslin reported eases of t}qiical hypoglycemic reactions in persons vith a 
blood sugar between 220 and 290 mg. per 100 cc. of blood. John concluded that 
in nearly 50 per cent of insulin reactions the blood sugar was high. 

Irreversible and fatal reactions from hypoglycemia have been observ'cd. It is 
interesting that hj^Doglycemic reactions were known before the coming of 
insulin. 

All of this does not mean that more diagnoses should be made of hy'per- 
insulinism. Every tliinking consultant knows that many such diagnoses made 
today are wrong. More careful stud}’- shows that the patients’ spells are due to 
migraine or something else. Such spells do not come in the early mor nin g and 
they do not clear away quicldy vdth the taking of sugar. Wdiat this splendid 
review does is to show tliat the patient with what appears to be a hypoglycemic 
reaction should be studied much more carefully than often he now is. There are 
several things that may be wrong with him besides hyperinsulinism, and when 
he is having hypoglycemic reactions there may be contributing factors. 

[W. C. A.] 

THE NEWER ANTICONVULSANT DRUGS 

Gastro-enterologists are coming to be more on the watch for equivalents of 
epilepsy. Quite a few of the patients who, without ulcer, complain of himger 
pain or of peculiar attacks of abdominal pain, associated perhaps with nervous 
symptoms suggestive of a “storm” coming down the autonomic nervous sys- 
tem, can be found to have dysrhythmia in the electro-encephalogram and an 
occasional relative suffering from a convulsive disorder. Sometimes the patient 
can be helped by the giving of anticonvulsants, such as dilantin. 

Today the sad feature of most of these cases is that the syndrome is not 
recognized soon enough and the patient has the abdomen explored once or 
twice to no purpose. Many a person of this type can be recognized quickly 
from the fact that he is so irascible. Occasionally he will be so irritable that he 
can hardly eat with other people at the table, and particularly with children 
who are making a disturbance. 

Because of these facts, many gastro-enterologists and all internists should be 
interested in the fine article on anticonvulsants by James Toman and Louis 
Goodman in the October, 1948, number of Physiological Reviews. They give a 
bibliography of 216 titles, and discuss the relationships between the var3dng 
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structure of the several drugs and their anticonvulsant activities. They note 
that, recently, the glycerol moiety has been found by Kajdi and Livingstone, 
1948, to give results equal to those of the ketogenic diet. 

Unfortunately, the use of the new anticonvulsants must be watched care- 
fully, because these drugs can cause serious and even fatal accidents. Some- 
times combinations of two anticonvulsants can be used, such as a combination 
of dilantin and mebaral, or dhantin and phenobarbital. 

It is good to know that already chemists have mapped out the directions in 
which a group of useful drugs are likely to be found. 

[W. C. A.] 

THE EFFECT OF GALACTOSE ON THE UTILIZATION 

OF FAT 

In an article in the October 22, 1948, number of Scieme, Curt Richter re- 
ported a number of interesting experiments which show that galactose, given 
to rats, has much to do with their utilization of an otherwise pure fat diet. 

On no food at all, 15 rats survived from three to six days. On galactose alone 
13 rats survived from four to eight days and on oleomargarine 10 rats survived 
from nineteen to thirty-eight days. On oleomargarine and galactose together, 
13 survived for from forty-seven to ninety-two days. Glucose added to the 
“oleo” diet failed to bring any increase in the survival times. When a small 
amount of "oleo” was added to galactose it had no effect in lengthening life. 
Deuel, Gulick and Butts (1932) foimd that the ingestion of galactose had a 
pronounced nitrogen-sparing action. 

Richter suggested that possibly this peculiar action of galactose may be of 
value sometimes in solving some of the feeding problems of sick men and 
women. 


[W. C. A.] 



OBITUARY 

23f. 'Uic(or C. 

The death of Dr. Victor C. Myers of a heart attack in New York City on 
October 8, 1948 particularly disturbed his many friends for he had essentially 
no previous indications of illness. 

Dr. Myers was well known for his work in clinical biochemistry and for his 
academic activities. The development of blood sugar methods and studies on 
digestive enzymes and on creatin, creatinin and pyrimidins and the chemistry of 
the blood interested him greatly. He was Professor of Biochemistry at Western 
Reserve University from 1927-46 when he became director of tire Department 
of Clinical Biochemistry at tliat institution. A large number of graduate stu- 
dents were trained under his direction for teaclring and research positions in his 
field. 

Before joining the faculty at Western Reserve University, Dr. Myers had 
taught for 18 years; 2 3 ’’ears at Albany Medical College, 13 in the New York 
Post-Graduate Medical School and Hospital and 3 years as head of the Depart- 
ment of Biochemistry in the State University at Iowa, 

Dr. Myers was an active member of tire American Gastroenterological Asso- 
ciation for many years and gave freely of his time by serving on committees and 
partaking in other acti\'ities of the Association. He was also a member of an 
imposing number of other scientific organizations including the American 
Society of Biological Chemists, the American Association for the Advancement 
of Science and the International College of Anesthetists. 

He was born on April 13, 1883 in Bushirk Bridge, N. Y. He received the B. A., 
the M.A. and the honorary Doctor of Science degrees from Wesleyan University 
and the Ph.D. degree from Yale University in 1909. 

His only near surviving relative is his wife Mrs. Marion Myers. 

J. P. Quigley 
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Obesity. Edward H. Rynearson, M.D. and Clifford F. Gastineau, M.D. Charles 

C. Thomas, Springfield, Illinois, pp. 134. Price $3.50. 

This is an excellent and eminently sane discussion of the problems of obesity 
and of reducing patients who are overweight. The authors base their discussion 
on an enormous experience together with a thorough knowledge of the litera- 
ture. The bibliography runs to 422 titles. 

The authors feel that the only wise and logical method of reduction is with a 
balanced diet which contains few calories. If the patient takes less than the 
needed calories he will lose weight. If he takes more, he will gain. There is a 
short chapter on the psychotherapy of reduction and there is a very good dis- 
cussion on the use of drugs. Recently the Council on Pharmacy and Chemistry 
of the American Medical Association stated that they now believe that am- 
phetamine sulfate may be used in the management of obesity provided the 
dosage is held by the physician within proper limits. Rynearson and Gastineau 
also feel that the drug is probably safe for most persons. However, there is some 
tendency to increase the blood pressure and occasionally to habituation; also, 
the drug can cause sleeplessness and nervousness. A number of other drugs have 
been tried. Hirsh (1939) felt that propadrine would be the best of these, but it 
would seem that the medical profession ought to avoid the use of aU of them. 
If one gives a woman a drug to help her reduce, she is likely to try to depend on 
the drug alone. However, if it is strongly emphasized that it is diet only that 
will save her, she may stick to the diet. Patients should always have pointed 
out to them the fact that they will probably have to stay on the diet for the 
rest of their days, just as if they had a bad diabetes. It is no use bothering with 
these people unless they have intelligence, will power, and a strong resolve to 
get thin and stay thin. 

There is a fine chapter on Diets for the Obese. 

Psychosomatic Medicine. Edward Weiss, M.D. and 0. Spurgeon English 

M.D. Second Edition. W. B. Saunders Company, Philadelphia and London! 

1949. pp. 803. 

This is an excellent book, containing as it does a tremendous amount of in- 
formation. There are many helpful case reports. Excellent is the authors' plan 
of taking up the psychosomatic aspects of practice in the several specialties 

Some chapters have been rewritten and others were added to. This is a book 
every physician should read. 
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Regional Ileitis. By liurrill B. Crohn, M.D. Grunc & Stratton, New York. 

19-19. Pagc.s 229. Price S5.50. 

The logical jicnson to write a monograph on regional ileitis was Crohn, who 
brought the disease to the attention of the medical world, and he has now done 
a splendid job. This book is well written and well illustrated, and the statements 
arc all well documented. The greatest value of the book, of course, is that most 
of the statements arc based on the tremendous c.vpericncc of Doctor Crohn 
with this disease. 

On page 131 Crohn notes what is very sad, and that is that everj'-bod}’’ is now 
coming to realize that the recurrences following all types of surgery are fre- 
quent. As years pass after operation, more and more of the patients keep coming 
back with recurrences. Thej'^ are doing this even 12 3’-ears after surgeryL One in 
six patients returns with a recurrence shortly after leaving the hospital. 

In a series of 222 cases of ileitis, primary section was done in 36, ileo-trans- 
verse colostomy'' with transection of ileum in 57, and ileo-transverse colostomy 
with transection followed by second-stage resection of lesion in 10 cases. There 
were five other cases in which the patient Avas operated on in different ways. In 
a series of 137 cases reviewed by’’ Garlock and Crohn, the fewest recurrences 
were in the group Avith ileocolostomy Avith transection. The recurrence in that 
group so far has been 10.5 per cent. 

Discussing the treatment of ileojejunitis on page 189, Crohn says penicillin 
is useless and streptomycin possibly of some avail. It is a question if the insolu- 
ble sulfonamides are of real value. They sometimes appear to control diarrhea 
for a while. 

On page 114, Crohn says that obviously there is no medical treatment that 
Avill dissolve a fibrotic stenosis or Avill close a fistula that has developed. Lahey 
and Sanderson have said that there is no medical treatment worth considera- 
tion. The percentage of spontaneous cures is small, usually about 5 per cent. 
That certainly is not encouraging. 

Although Crohn says that there Avould seem to be some rationale for the de- 
velopment of a conservative form of treatment, medical treatment can offer so 
little that the physician will usually be induced to call in the surgeon. He feels 
this way even when he knows how common the recurrences are after operation. 
Neither the medical nor the surgical treatment is satisfactory. Dr. Crohn is to 
be congratulated on a splendid achievement. 

Geriatric Medicine: The Care of the Aging and the Aged. Second Edition, 

Illustrated. Edited by Edward J. Stieglitz, M.D. 1949. W. B. Saunders Com- 
pany, Philadelphia and London, pp. 773. Price $12.00. 

This is the second edition of Dr. Stieglitz’ monumental work on the care of 
the aging and the aged. There is more and more need for the study of geriatrics 
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now that the number of persons past sixty is increasing rapidly. This book is 
well written and is packed with information. The several chapters are written 
by different men, expert in their fields. The book has one serious defect and that 
is that the discussion of one of the most serious diseases of aU those which afflict 
the aged, namely cerebral thrombosis, has been given only one page. The sub- 
ject really ought to have a complete chapter devoted to it. 

New akd Nonoeficial Remedies 1949. Issued under the direction and super-' 
vision of the Council on Pharmacy and Chemistry of the American Medical 
Association. J. B. Lippincott Company. Philadelphia, London, Montreal. 
1949. pp. 805. 

It is good to have a new edition of tliis valuable book. It is one that every 
ph}'’sician should have within reach in his office. It is of particular value today 
when so many new drugs are being synthesized. Never in the history of the 
world have they come from the drug houses so fast. They come so fast that un- 
fortunately a physician cannot become acquainted with them all. 

Medical Etymology. 0. 3. Perry Pepper, M.D. W. B. Saimders Company, 
Philadelphia, London. 1949. pp. 263. Price $5.50. 

This is a labor of love by one of America’s distinguished physicians and Pro- 
fessor of Medicine at the University of Pennsylvania. As Doctor Pepper says, 
this is not a dictionary, it is concerned more with the origin and derivation of 
words than with their meaning. In this book Doctor Pepper did not attempt to 
include aU terms but only some 4,000 which are met with commonly. Doctor 
Pepper wrote this book because of his interest in words and in students. 

The reviewer feels particularly sympathetic to the idea in the back of this 
book because when he was a small boy his father, a country physician, often 
took him for long rides, during which he trained him to recognize aU the com- 
mon Greek and Latin roots which have been compounded to produce the terms 
now used in science and medicine. This training was one of the most useful that 
the boy was to get in the course of his life. We thank Doctor Pepper for. the 
good job he has done. 
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STOMACH 

Hebbel, R. The topography of chronic gas- 
tritis in otherwise normal stomachs. Am. 
J. Path., 25: 125 Han.) 1949, 

In 72 per cent of 97 autopsies of patients free 
from manifest gastric disease, gastritic 
lesions were found on microscopic e.Yamina- 
tion. These lesions are more common in the 
older age groups. They did not uniformly in- 
volve the antrum and the body. Within each 
area, the lesions ranged from focal to diffuse 
in distribution. Diffuse antral gastritis was 
encountered in 8 per cent of the series and 
gastritis of the body in 14 per cent. Gastritic 
changes observed in conjunction with other 
gastric lesions must be interpreted in the light 
of the associated findings. 

David A. Dreiling 

ScHULMAN, J. Jr., Falkenheim, M., and 
Gray, S. J. The phosphorus turnover of 
carcinoma of the human stomach as meas- 
ured with radioactive phosphorus. J. Clin. 
Invest, 28: 66 (Jan.) 1949. 

The phosphorus turnover of tumors has been 
widely studied in animals and has been found 
to be higher than in normal tissues. Since no 
previous studies had been made on the turn- 
over of phosphorus in naturally-occurring 


human cancers, the authors undertook such 
an experiment related to carcinoma of the 
human stomach, this being one of the most 
common of malignandes. Nine patients were 
used; 3 were operated upon for duodenal 
ulcer, and 6 for malignant tumors. Radio- 
active phosphorus in neutral solution was 
administered intravenously about 36 hours 
before resection of the stomach. Within an 
hour after removal of the tissue, the mucosa 
from the stomach or duodenum or the can- 
cerous tissue from the lesion was removed 
and prepared for analysis. 

Total phosphorus, acid-soluble phos- 
phorus, lipid phosphorus, and protein phos- 
phorus werestudied separately. It wasfound 
that the rate of phosphorus turnover is at 
least 45 per cent higher in the tumor tissue 
than in noncancerous tissue. For phospho- 
proteins, this rate is 124 per cent higher 
than normal; acid-soluble phosphorus turn- 
over was essentially the same in cancerous 
and noncancerous tissue. The increased 
rate of phosphorus turnover is limited to the 
cancer tissue itself and is not demonstrable 
in the surrounding mucosa. In noncancerous 
stomachs, there is no difference in the rate 
of turnover in the areas where cancer is com- 
mon, that is, there is no difference between 
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the pylorus and the greater curvature and the 
remaining portions of the stomach—nor is 
this rate increased in mucosa involved in 
atrophic gastritis, sometimes looked upon as 
a precancerous condition. 

This work helps to clarify the manner in 
which cancerous lesions grow. Both anabolic 
and catabolic changes in cells are increased 
in the development and growth of a cancer 
but the anabolic process increases at a 
greater rate than the catabolic process, hence 
the growth continually grows larger. There 
is no actual difference in the phosphorus con- 
tent of cancer or noncancerous tissue ceUs, 
but there is a difference in phosphorus turn- 
over that has been demonstrated in these 
studies. 

Sam Overstreet 

Patterson, C. 0., Wilson, F. W., Haley, 
A. E., and Rodse, M. 0. The diagnosis of 
lesions of the stomach. Southern Med. J., 
42: 19 (Jan.) 1949. 

In a series of 321 consecutive patients 
studied by the authors in private practice 
and in a gastroenterologic out-patient clinic, 
100 (34.2%) were found to have normal 
stomachs. The study included, besides a 
meticulous history and physical examina- 
tion, gastric analysis, roentgen mucosal 
studies and gastroscopic examination. Malig- 
nant neoplasms were found in 60 cases 
(20.9%). Other conditions discovered were: 
Hypertrophic gastritis in 11.8 per cent, 
“atrophic mucosa” in 11.5 per cent, ulcer in 
8.7 per cent, benign tumors in 3.1 per cent, 
diverticula and varices in 0.9 per cent each, 
and foreign bodies in 0.06 per cent. It is 
stressed that these figures are unusual, since 
most of the patients had been referred be- 
cause of the strong suspicion of organic 
disease. 

The paper is illustrated ivith roentgeno- 
grams and gastroscopic appearances of le- 
sions. There are 12 case reports, 

Anthony M. Kasice 

Dates, R. E. and Ivy, A. C. Thermal irrita- 
tion in gastric disease. Cancer, 2: 138 
Oan.) 1949. 

The authors review the literature concerning 
hot foods as causative agents in peptic ulcer, 
chronic gastritis, and carcinoma of the stom- 
ach. Of these, although it is not dearly 


established, the evidence is strongest for 
thermal carcinogenesis. The following mech- 
anisms whereby thermal irritation may cause 
cancer are suggested; (1) Direct cellular 
alteration, (2) alteration in blood supply, 
(3) intrinsic formation of carcinogenic sub- 
stances, (4) chronic irritation, and (5) re- 
moval of the normal protective mucous 
barrier. The authors have proposed a basis 
for study of the problem. They have defined 
oral temperature tolerance and temperatures 
of preference, established the approximate 
maximal intragastric temperature in the 
human, and determined the time and tem- 
perature factors necessary for the production 
of thermal gastric injury. 

David A. Dreiling 

BOWEL 

Bodian, M., Stephens, F. D., and Ward, 
B. C. H. Hirschsprung’s disease and idio- 
pathic megacolon. Lancet, 256: 6 (Jan.) 
1949. 

This survey deals with 73 cases of megacolon, 
39 of which were dassified as true cases of 
Hirschsprung’s disease, and 34 as idiopathic 
megacolon of unknown etiology. The dinical 
course is different in the two groups. In 
Hirschsprung’s disease, the picture is that of 
chronic intestinal obstruction which develops 
a few days after birth. Acute flare-ups may 
occur from time to time. Abdominal pain is 
rare, however, the abdomen is enlarged. 
Active peristalsis may be seen or felt. The 
rectum is normal on digital examination, but 
a loaded sigmoid colon can be felt per abdo- 
men or per rectum. The barium enema re- 
veals the rectum to be of normal size. The 
sigmoid is narrowed for a distance of 1 to 12 
inches. Proximal to this, it opens into a large 
dilated gas-filled colon by means of a funnel- 
shaped segment. In idiopathic megacolon, 
the constipation is present in mild form since 
birth, and is usually controlled by laxatives. 
Intestinal colic is frequent. There is difficulty 
in evacuation and the stools are large, hard 
and often streaked with blood. The rectum 
is loaded with feces. Barium enema in these 
cases reveals a distended rectum and pelvic 
colon to form a terminal reservoir or there is 
a tubular dilatation of a longer segment. The 
boundary between normal and abnormal 
bowel is poorly defined. 
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Ncurohistological c.’camination of autopsy 
anti operative material in Mirsdispnmg’s 
disease reveals a complete absence of pani- 
sympalhclic ganglion cells from the intra- 
mural plexuses in the entire narrow segment 
and for a short distance into the dilated por- 
tion. The evidence favors congenital eti- 
ology. The latest treatment is rectosigmoid- 
ectom}' in multiple stages. The rectum, the 
entire narrow segment and a portion of the 
cone-shaped funnel are e.\cised preserving 
the anal sphincters. No histological abnor- 
mality has been discovered to explain the 
dilated colon in idiopathic megacolon. These 
cases are best treated b 3 ' colon lavage and 
laxatives until all the fecal masses ha\’e been 
evacuated. The patient is then educated in 
normal bowel habits. 

PmLiP Levitsky 

Keyes, E. L. The occurrence of the gas stop- 
page sensation in acute obstruction of the 
ileum. Surgery, 25: 47 (Jan.) 1949. 

The term “gas stoppage sensation,” is used 
to describe the painful sensations located in 
the midabdomen associated with a down- 
ward urge not relieved by defecation or 
enemas. Six patients with surgically proven 
obstruction of the terminal ileum are pre- 
sented. In 4 of these patients, the obstruction 
was produced by internal factors such as intra- 
peritoneal bands or volvulus of the ileum, 
and in 2, the obstruction arose externally by 
strangulated inguinal or femoral hernias. In 
all 6 patients the gas stoppage sensation pre- 
ceded the other classic symptoms and signs of 
obstruction of the small bowel. It preceded 
vomiting by from U to 24 hours, with an 
average of 10 hours. 

The author credits Richardson with stat- 
ing in 1932 that “pain of a cramp-like or 
continuous character persisting in spite of 
enema” is the essential symptom in acute 
obstruction of the ileum. The associated 
downward urge was later alluded to by 
Wangensteen and by Fitz. It is emphasized 
that the gas stoppage sensation occurs in 
both acute appendicitis before localization 
of pain in the right lower quadrant of the 
abdomen and in acute obstruction of the 
ileum. The conclusion is drawn that, when a 
patient presents the gas stoppage sensation, 


a diagnosis of cither of these two conditions 
can be suspected on an average of eight hours 
before vomiting develops. This earlier diag- 
nosis can be converted to a lower surgical 
mortality bj' prompt relief of the obstructed 
ileum. 

FmtN'cis E. McDonough 

WEtniEK, I. M. Cancer of the lower large 
bowel. New Eng. J. Med., 240; 127 Qan.) 
1949. 

This is a statistical paper reporting observa- 
tions on a group of one hundred consecutive 
patients with carcinoma involving the rec- 
tum and rectosigmoid region. The pressing 
need for earlier recognition of this type of 
cancer is again emphasized. Results ob- 
tained, in terms of hospital deaths and sur- 
vival rates, are recorded; fatal and signifi- 
cant, nonfatal complications are enumerated. 
Success obtained from a second resection in 
a very limited number of patients with re- 
current or new cancer is noted. Although 
insufficient time has elapsed since treatment 
of the last patient to permit determination 
of the final figures on 5-year survivals, atten- 
tion is called to the fact that the trend of the 
immediate postoperative hospital death rate 
is definitely downward. 

Anthony M. Kasich 

Lesnick, G. and Miller, D. Adenocarci- 
noma of the appendix. Cancer, 2: 18 (Jan.) 
1949. 

The authors analyze 17 cases of adeno- 
carcinoma of the appendix. They conclude 
that these lesions are similar histologically 
to adenocarcinomas elsewhere in the large 
bowel, and display a similar progression and 
spread. In most instances, the malignancy 
has extended beyond the limits of the appen- 
dix by the time symptoms appear. Adequate 
therapy then entails a radical ileocolectomy 
With less extensive resection the percentage 
of recurrence is distressingly high. 

David A. Dreiling 

Owen, J. K. and Finney, G. G. The surgical 
aspect of Meckel’s diverticulum. Southern 
Med. J., 42; 98 (Feb.) 1949. 

The authors report 143 cases of Meckel’s 
diverticulum, with a detailed analysis of the 
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embrj’ologic, anatomic and pathologic as- 
pects of the anomaly. They give a detailed 
description, with illustrations, of the surgical 
procedure of diverticulectomy. They con- 
clude that Meckel’s diverticulum is not 
always an innocuous anomaly, but may be 
the seat of many surgical conditions, some of 
which carry a high mortality. The diagnosis 
is often difficult. The sudden passage of a 
bloody stool by a young child, previously 
asymptomatic, is suggestive. 

Complications related to Meckel’s diver- 
ticulum are more often seen in children, and 
the mortality rate is higher, than in older 
patients. X-ray study is of little value. The 
surgeon can not teU from external inspection 
that the diverticulum is diseased; only histo- 
logical study can exclude ulceration. In all 
doubtful cases of appendicitis when the ap- 
pearance of the appendix does not explain 
the symptoms, a careful inspection of the 
terminal 4 feet of the ileum is necessary to 
rule out Meckel’s diverticulum. The impor- 
tance of this procedure is shown by the fact 
that 20 of the patients in this series had had 
from 1 to 3 laparotomies, and of these, 11 
showed pathologic changes in the diverticu- 
lum at a later operation. 

Anthony M. Kasich 

Moses, W. R. Reduction of mortality in 
intestinal obstruction. Am. J. Surg,, 77: 
235 (Feb.) 1949. 

A series of 223 consecutive patients with 
small intestinal obstruction, of whom 170 
were subjected to operation, revealed a 6.3 
per cent hospital mortality and a 6.5 per cent 
operative mortality. If the three cases of 
complete superior mesenteric artery occlu- 
sion are excluded, the operative and hospital 
mortality rates are 5.4 per cent and 4.9 per 
cent respectively. This represents an appre- 
ciable decrease compared with previously 
reported series. This improvement is princi- 
pally attributable to: (I) Use of blood and 
plasma in large quantities, (2) careful timing 
of the operative procedure, (3) avoidance of 
the Millcr-Abbott tube with its attendant 
false sense of security, (4) use of spinal anes- 
thesia, (5) abandonment of exteriorization 
measures, (6) decisive and rapid operative 
repairs with the least possible trauma, and 


(7) use of “physiologic” incisions which 
minimize postoperative adhesions, eviscera- 
tions and wound infections. 

Michael W. Shutkin 

PosTLETHiVAiT, R. W. Malignant tumors of 
the colon and rectum. Ann. Surg., 129: 
34 (Jan.) 1949 

This report is an analysis of incidence, symp- 
tomatology, treatment and results in a group 
of 441 patients found at Duke Hospital be- 
tween 1931 and 1945 to have malignant 
tumors of the colon and rectum. Fifty-seven 
per cent of the group were men. In slightly 
more than half of the patients, the lesion was 
found in the rectum. Approximately 5 per 
cent of the patients were under 30 years of 
age; 10 per cent were under 40 years. Symp- 
toms had persisted for 6 to 8 months in most 
of the patients before hospital admission was 
sought. Of 84 patients with right colon 
lesions, 29 per cent had marked weakness 
and 23 per cent had felt an abdominal mass. 
Constipation and distention (as signs of ob- 
struction) were three times as common in 
patients with lesions of the left colon as in 
those with lesions of the right colon. Ab- 
dominal pain was the most frequent first 
symptom in both right and left colon lesions. 
Where rectal and recto-sigmoid lesions 
existed, meiena was the first sign in 80 per 
cent of the patients. From an examination 
of the abdomen, a mass was felt in 69 per 
cent of the lesions of the right colon, in 35 
per cent of the lesions of left colon, and in 
only 7 per cent of the lesions of the rectum 
and recto-sigmoid bowel. The percentage of 
patients with hemoglobin of less than 9.0 
grams was 13 for rectum and recto-sigmoid, 
17 for left colon and 34 for right colon 
lesions. “Stool examination for occult blood 
was nearly always positive when done.” 
Less than half the patients examined were 
deemed to have surgically resectable lesions. 

Lemuel C. McGee 

Bleicher, J. E. Cancer of the colon and 
rectum— A twelve-year survey of 142 cases 
in a general hospital. Cancer, 2: 25 (Jan.) 
1949. ‘ 

The author has surveyed 142 cases of carci- 
noma of the colon and rectum operated upon 
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during the past 12 years at a liospital in a 
city of 150,000 population in miclwestern 
U. S. Of this number, 26.0 per cent were too 
far advanced for surgery and were treated 
with irradiation. Of the 101 cases sulijccted 
to exploration, 42 patients received only 
palliative treatment, with a mortality rate of 

40.4 per cent. Sixty-two patients had a de- 
finitive procedure performed; the mortality 
rate was 29 per cent. Follow-up studies ob- 
tained on 91.2 per cent of the cases showed 
that 62.6 per cent of them died within the 
first year, 78 per cent by the 3rd year, and 

94.4 per cent by the 5th year. These results 
emphasize the marked difference between 
statistics reported from the smaller hospitals 
and the large cancer clinics. Wffiether the 
discrepancy is due to the inability of the 
larger clinics to obtain satisfactory follow-up 
data on their cases or to a lack of specialized 
training and experience in cancer surgerj' in 
the smaller centers is difficult to determine. 

David A. Dreiling 

McCready, F. J., Bargen, J. A.[ 
Dockerty, M. B., and Waugh, J. M* 
Involvement of the ileum in chronic ulcer- 
ative colitis. New England J. Med., 240: 
119 (Jan.) 1949. 

A study is presented of 23 necropsy speci- 
mens of the bowel, in cases of chronic ulcer- 
ative colitis of the diffuse thrombo-ulcerative 
variety with ileal involvement, encountered 
at the Mayo Clinic from 1935 to 1946. In 
addition, the ileum in 6 surgically-removed 
specimens of bowel in cases of chronic ulcer- 
ative colitis with ileal involvement was 
studied. These 29 specimens were selected 
from 81 autopsy and 22 surgical specimens 
of the bowel in chronic ulcerative colitis in 
which certain proctoscopic and roentgeno- 
logic criteria were met. 

The incidence of ileal involvement in the 
103 cases was 28 per cent. The average length 
of ileal segment affected in the cases in which 
the pathologic changes were diffuse was 20 
cm., with a range of 45 cm. In 7 of the 29 
cases solitary ulcers were present, some- 
times extending throughout the length of the 
small bowel. The nature of the disease in the 
ileum was similar to that found in the colon 
— essentially denuding and ulcerative. 
Twenty-two cases were diffusely ulcerative; 


in 7, the ileum prc.sentcd multiple solitary 
ulcers. Perforation of ileal ulcerations with 
generalized peritonitis was a very serious 
complication that occurred in 5 (17%) of the 
29 cases. In 4 of these 5 cases, perforation 
occurred almost immediately after the per- 
formance of ileostomy. 

The ileum is involved in chronic ulcerative 
colitis more often than is generally realized, 
and this should be borne in mind in examin- 
ing all cases of diffuse chronic ulcerative 
colitis. Knowledge of the presence and c.xtent 
of ileal involvement in chronic ulcerative 
colitis is an important consideration if surgi- 
cal treatment is contemplated. Ileostomy for 
chronic ulcerative colitis, performed through 
a segment of ileum that is the site of ulcera- 
tive inflammatorj' changes, will probably 
produce a poor operative result. Perhaps this 
is one of the important causes of the high 
mortality associated with ileostomy in the 
treatment of this disease. Involvement of the 
ileum is probably also one of the factors that 
retard the healing process in the colon in 
chronic ulcerative colitis. 

Anthony M. Kasich 

LIVER AND GALL BLADDER 

Spink, W. W., Hoefbauer, F. W., Walker, 

W. W., AND Green, R. A. Histopathology 

of the liver in human brucellosis. J. Lab. 

Clin. Med., 34: 40 (Jan.) 1949. 

Specimens of livers in 11 patients with active 
brucellosis were studied. One patient died 
and 10 recovered. In all, there were hepatic 
lesions. The basic lesion was a granuloma, 
either in the liver lobule or in the portal 
areas. In several cases there was also a 
portal cellular infiltrate. The presence of the 
hepatic lesion had no relationship to the 
severity of the infection or to the clinical 
status of the patient. The granuloma was not 
considered to be specific for brucellosis; it 
could not be distinguished from lesions found 
in sarcoidosis, tuberculosis or syphilis. A bat- 
tery of liver function tests was carried out 
simultaneously with the biopsy in 10 cases. 
In several, there was little or no deviation 
from normal, although definite histologic 
changes were apparent. 

The authors suggest that biopsy of the 
liver be employed for diagnosis of doubtful 
cases of brucellosis. They also suggest that 
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brucellosis may play an important accessory 
role in the causation of cirrhosis. 

Edgar Wayburn 

Popper, H., Steigmann, F., DYNiEtvicz, H., 
AND Dubin, a. Use of thymol turbidity as 
lipid absorption test — ^Experiences with 
thymol turbidity and zinc sulfate tur- 
bidity tests under physiologic and patho- 
logic conditions. J. Lab. Clin. Med., 34: 
105 (Jan.) 1949. 

The authors performed the thymol turbidity 
and the zinc sulfate turbidity tests on blood 
specimens from 471 patients. Their findings 
confirmed previous reports that the thymol 
turbidity was elevated in acute hepatitis and 
less elevated in cirrhosis. They found it 
normal in patients with fatty livers with 
jaundice, slightly elevated in obstructive 
jaundice with no infection of the biliary 
tract, and more elevated when bacterial in- 
fection was also present. At times, elevation 
was found in diseases without apparent liver 
involvement, whereas a normal turbidity 
was occasionally found in patients with 
severe primary liver cell damage. The zinc 
sulfate turbidity was elevated in liverdiseases 
and in inflammatory or malignant condi- 
tions generally, but was normal in extra- 
hepatic obstructive jaundice. The zinc sul- 
fate turbidity was especially high in cirrhosis. 

Administration of various lipids raised the 
thymol turbidity. Fifty grams of butter with 
6 grams of choline was the best mixture for 
this. The rise of the thymol turbidity paral- 
leled that of the serum phospholipids. The 
rise after ingestion of fat was depressed in 
gastrointestinal diseases, obstructive jaun- 
dice and cirrhosis. It was suggested that the 
response of the thymol turbidity to fat inges- 
tion may serve as a simple clinical test for 
intestinal absorption of fat. 

Edgar Wayburn 

Walters, W. and Phillips, S. K. Physio- 
logic aspects of repaired stricture of the 
extrahepatic bile ducts: Report on 165 
cases. Proc. Staff. Meet. Mayo Clinic, 24: 
12 (Jan.) 1949. 

Nearly all strictures of the bile ducts are the 
result of injurj' at time of operation. In 1940, 
\yaltcrs and Lewis reported a series of pa- 
tients on whom the senior author had oper- 


ated for benign stricture of the common bile 
duct during the previous 15 years. The mor- 
tality rate was 10 per cent. An additional 
67 patients were operated on since then, 
e.xcluding war years, with a mortality rate of 
2.3 per cent. Some of these patients, of 
course, have had more than one operation 
for plastic reconstruction of the common bile 
duct. Choledochoduodenostomy and hepati- 
coduodenostomy were the operations com- 
monly performed. Excision of the strictured 
part of the duct and anastomosis or plastic 
repair wherever possible is the desired pro- 
cedure. A catheter, lying in the duct and 
anchored by means of a button on the skin, 
should be retained for 3-6 months in order 
to prevent contraction of the suture line. 
When ductal continuity cannot be estab- 
lished, an accurate choledochoduodenostomy 
gives the best result. Polythene tubes of the 
Mayo-SuUivan type are recommended in- 
stead of vitallium, because the latter often 
become plugged by bile salts and pigments. 

Frank Neuwelt 

MacMahon, H. E. and Thannhadser, S. J. 

Xanthomatous biliary cirrhosis (a clinical 

syndrome) Ann. Int. Med., 30: 121 (Jan.) 

1949. 

Histories of 5 cases of xanthomatous biliary 
cirrhosis, observed over a long period of time, 
are presented. The essential features of the 
syndrome are; (1) skin xanthoma; (2) hepa- 
tosplenomegaly; (3) obstructive jaundice of 
long duration; (4) blood cholesterol and leci- 
thin values increased to 4-8 times normal 
concentration; (5) transparent serum with 
low lipid values. All patients were females; 
their ages were between 30 and 50 years. The 
onset of the disease is characterized by itch- 
ing and slowly developing obstructive jaun- 
dice. The direct and indirect Van den Bergh 
reactions are positive; icterus remains un- 
changed throughout the disease. Xantho- 
mata develop on arms, fingers, lower ex- 
tremities, buttocks, and eyelids. Liver and 
spleen are enlarged, but ascites does not 
occur. Profuse hemorrhage from esophageal 
varices was the most common terminal 
event. Differential diagnosis from hemochro- 
matosis is discussed. 

Biopsies, taken during the early part of the 
disease, showed chronic inflammatory reac- 
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tion in the interstitial [wrtal areas with 
blocking of the small bile ducts. On autopsy, 
the liver was found to be enlarged and witli- 
out sign of c.\'trahc()atic obstruction, or of 
cholesterol deposits in bile ducts or gall 
bladder. Extensive fibrosis and fragmenta- 
tion as well as rcgcncnitlon of hb’cr tissue, 
and evidence of active inflamniator}' reaction 
in interstitial tissue were obsen,’ed. Tliis form 
of cirrhosis is classified by the authors as 
“pcricholangiolytic biliary cirrhosis”. The 
etiology of the syndrome is discussed, and it 
is slated that its most important character- 
istic may be the increased generation of 
cholesterol and lecithin by the liver, simul- 
taneous with impaired excretion of these 
substances. 

L. T. Rosenthal 

DoMENia, T. J. Hepatitis without jaundice 
and without hepatomegaly. New Eng. J. 
Med., 240: 88 (Jan.) 1949. 

Four cases of hepatitis without jaundice and 
without hepatomegaly are presented. In each 
case, there was a sharply localized area of 
tenderness in the right upper quadrant to- 
ward the midline, associated with tenderness 
to jarring over the right lower thoracic cage. 
This finding was as significant as an enlarged 
liver and served as a reliable index to the 
clinical state. The clinical course was marked 
by exacerbations and remissions. These were 
characterized by varying degrees of anorexia, 
general malaise, and fluctuating intensity of 
right upper quadrant tenderness. Some ex- 
acerbations were accompanied by a rise in 
temperature. Anorexia was a constant and 
early symptom and was often severe enough 
to result in significant weight loss. Appetite 
and weight loss were only painstakingly re- 
gained. The long course makes subsequent 
chronic liver disease an eminent possibility. 
The cephalin-cholesterol flocculation seemed 
to be most sensitive and reliable index of both 
the liver function and the clinical course. 

Anthony M. Kasich 

Thorlakson, P. H. T. Injuries to the bile 
ducts — their prevention and repair. Can. 
Med. Assoc. J., 60: 119 (Feb.) 1949. 

The author discusses in detail the problem of 
injuries to the bile ducts, following operation 
on the extra-hepatic biliary apparatus, with 


particular reference to their recognition and 
treatment. Increased safety in gall bladder 
disease is considered to depend upon earlier 
operative intervention. Patients should not 
be allowed to undergo repeated attacks of 
biliarj' colic. I'hc importance of good surgical 
technique, .idcquntc exposure and visualiza- 
tion of the anatomic structures, and the use 
of proper preoperative and postoperative 
measures is again emphasized. Immediate 
repair of injuries to the bile ducts is prefera- 
ble. However, if immediate restitution is not 
possible, provision should be made for repair 
in the early postoperative period. Various 
surgical techniques arc described in detail. 

Joseph B. Kirsner 

McNeil, D. L. The symptomatolog>" of liver 
disease. Can. Med. Assoc. J., 60: 140 
(Feb.) 1949. 

The symptoms of hepatic disease are re- 
viewed with reference to the gastrointestinal, 
cardio^’-ascular, genitourinarj’-, hematologi- 
cal, endocrine and nenmus systems. They 
have also been considered in relation to dis- 
turbances in protein, fat and carbohydrate 
metabolism. It is again emphasized that tests 
of hepatic function measure certain bio- 
chemical changes occurring during the course 
of hepatic disease. They may be of value in 

(1) recognition of latent disease of the liver; 

(2) difi’erential diagnosis of symptoms of 
possible hepatic origin, such as ascites, upper 
gastrointestinal hemorrhage or edema; (3) 
differential diagnosis of jaundice; (4) deter- 
mination of liver injury secondary to biliary 
obstruction; (5) following the course of jaun- 
dice; and (6) detecting residual damage to 
the liver and continued activity of hepatic 
disease. 

Joseph B. Kirsner 
PANCREAS 

Wells, C. A. and Annis, D. Experimental 
pancreaticogastrostomy. Lancet, 256: 97 
(Jan.) 1949. 

In an attempt to establish a safe procedure 
for the transplantation of the pancreas into 
the alimentary tract, in patients undergoing 
operation for carcinoma of the ampulla of 
Vater or head of the pancreas, the following 
experiment was performed. In 7 dogs, the 
tail of the pancreas was separated from the 
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head and implanted into the stomach. In one 
of these animals, the implant was made in 
the fundus, and in the other 6, the pyloric 
portion was used. The dog with the fundus 
implant died of acute hemorrhagic pancrea- 
titis. Of the remaining 6 dogs, 1 died, on the 
51st postoperative day, of anemia and mal- 
nutrition. Pyloric pouches were made con- 
taining the pancreatic implant. Secretin was 
injected intravenously and pancreatic juice 
collected. Normal amounts of amylase were 
found. The remaining 4 animals were sacri- 
ficed on the 15th, 45th, 49th and 66th post- 
operative days. Histological sections showed 
firm union between the pancreas and stom- 
ach. The pancreatic duct was continuous 
with the gastric mucosa. 

The operation of pancreatico-gastrostomy 
is feasible in dogs. llTiether it can be applied 
to humans is questionable since the anatomy 
is not quite the same in the two species. 

Philip Levitsky 

Menten, M. L. and Kinsey, W. C. Asymp- 
tomatic retention of pancreatic secretion. 
Arch. Path., 47: 90 (Jan.) 1949. 

Sections of pancreatic tissue removed from 
256 young people were studied. Thirty-five 
sections showed retention of eosinophilic se- 
cretion in the pancreatic acini. None of the 
patients had clinical evidence of cystic fibro- 
sis of the pancreas. The causes of death of 
these patients varied so widely that it was 
impossible to detect an agent responsible for 
the retention. 

George A. Boylsxon 
ANEMIAS 

Jones, E., Tillman, C. C., and Darby, 
W. J. Observations on relapses in perni- 
cious anemia. Ann. Int. Med., 30: 374 
(Feb.) 1949. 

In 12 patients with pernicious anemia who 
had received adequate amounts of liver ex- 
tract, this treatment was experimentally dis- 
continued. Amount of medication during the 
year preceding the experiment was 420-1020 
units, and, on the average, a dose had been 
given at inten^als of 3 to 4 weeks. Six pa- 
tients (50%) e-xperienced relapse within 8 to 
IS months after discontinuation of therapjL 
The criterion for relapse was the finding of 
two or more successive counts with a drop of 


more than two times the standard deviations 
below the mean RBC count for the year 
preceding cessation of liver extract. The 6 
patients who showed no relapse remained 
from 26 to 29 months without liver extract. 
Fecal urobilin was determined after the 
method of Watson, and an increase of over 
300 Ehrlich units was noted in the 6 patients 
prior to clinical relapse, indicating increased 
hemolysis. There were no neurological mani- 
festations in any of the twelve patients 
observed. This is in contrast to reports of 
high incidence of neurological manifestations 
of patients receiving pteroylglutamic acid. 
Only an incomplete hematological response 
was obtained following administration of 
pteroic acid, a part of the pteroylglutamic 
acid molecule. Administration of pteroylglu- 
tamic acid was followed by an initial good 
response, but relapse occurred while under 
treatment. Higher urobilin values were found 
in the stools of pernicious anemia patients 
in relapse, and such increases were fet ob- 
served when anemia was only marginal. 

L. T. Rosenthal. 

ULCER 

Ajiendola, F. H. The management of mas- 
sive gastroduodenal hemorrhage. Ann. 

Surg., 129: 47 (Jan.) 1949. 

The author urges that the term “massive 
hemorrhage” be restricted to instances of 
rapid loss of blood of such proportions as to 
cause unmistakable hemorrhage shock. Such 
bleeding, when associated with an ulcer, is 
“invariably arterial in origin,” usually from 
erosion of the superior pancreaticoduodenal 
or the right or left gastric arteries or their 
major branches. 

Between 1943 and 1947, 120 patients with 
massive gastroduodenal hemorrhage were 
admitted to the Roosevelt Hospital in New 
York City. Eighty-five were treated ex- 
pectantly with 13 deaths (15 per cent). All 
but 2 of the fatalities were in patients over 
45 years of age. There was but 1 postoper- 
ative fatality' in 1 1 patients who were oper- 
ated upon within 48 hours of admission. The 
remaining 25 patients were treated surgically 
between the 3rd and 21st day after admission 
and form a group too heterogeneous for 
analysis. 

If the bleeding patient, over 50 years of 
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ape, does not show a satisfactory rise in 
blood pressure witli repeated transfusions in 
the first 24 hours, he should receive surf;cr>'. 
A recurrence of massive bleediny in the older 
ulcer patient demands immediate blood re- 
placement and operation. Patients, who arc 
first seen after many days of severe continu- 
ous or intermittent hemorrhage, arc poor 
surgical risks and should be treated ex- 
pectantly. In any bleeding patient, if a 
surgeon c.xpericnced in gastric problems is 
not available, “it is more prudent to accept 
the hazard of expectant treatment.” Partial 
gastrectomy with excision of the ulcer is the 
procedure of choice. Occasionally it is neces- 
sary to leave the base of a deepi}' penetrating 
duodenal ulcer. If a source of bleeding is not 
found after thorough inspection of the 
stomach and duodenum (through gas- 
trotomy and duodenotomy), closure without 
resection is advised. 

Lemuel C. McGee. 

Welch, C. E. and Allen, A. W. Gastric 
ulcer — a study of the Massuchusetts 
General Hospital cases during the ten-year 
period 1938-1947. New Eng. J. Med., 240: 
277 (Feb.) 1949. 

Several trends in the management of gastric 
ulcer have become apparent in the past few 
years. It has been shown that the term 
“peptic ulcer” should be eliminated, and that 
gastric ulcer is a distinct entity not to be 
confused with duodenal ulcer. It has also 
been demonstrated that gastric ulcer still 
cannot be differentiated from cancer in 
nearly 10 per cent of the cases. Although 
improved diagnostic methods have tended 
to reduce this error, the mortality of oper- 
ation has simultaneously declined to mini- 
mum levels. To the surgeon interested in 
cancer control, these tendencies make gastric 
resection advisable for all gastric ulceration. 
The physician, on the other hand, is tempted 
to treat these ulcers medically, stressing the 
operative mortality, the discomforts of oper- 
ation and the postgastrectomy symptoms 
that may appear. 

If medical therapy is elected, cases must 
be carefully selected, studied by the best 
radiologist and gastroscopist available, and 
followed vigilantly, with early recourse to 
surgery if healing is not prompt. The physi- 


cian must realize that new operative technics 
provide satisfactory' cxcisional surgcr>' for 
ulcers of tile cardia and that radical surgery 
for hemorrhage, the most common compli- 
cation of gastric ulcer, is both safe and de- 
sirable. 

From the principles outlined above, it 
appears that surgical therapy is indicated in 
approximately 75 per cent of the patients 
with gastric ulcers and that excellent results 
arc to be expected after gastric resections. 

Anthony M. Kasich. 

Fogelman, M. J., Grossjlan, M. I., and 

Ivy, a. C. Further studies on the effect of 

continuous intragastric infusion of add 

and pepsin in dogs. Surgery', 25: 60 (Jan.) 

1949. 

Prcy'ious work demonstrated that continuous 
intragastric infusion of 0.10 N HCl produced 
acute perforating gastroduodenal ulcers in 
dogs yvithin 40-90 hours. These animals 
developed a concurrent metabolic acidosis. 
WTien acidosis was prevented by maintaining 
a normal blood pH with parenteral NaHCOj, 
ulcers did not develop. 

This report deals with the results of con- 
tinuous intragastric infusion of HCl solution 
to yvhich has been added 0.2 per cent pepsin. 
Three groups of dogs were used. In the first 
group, metabolic acidosis was not controlled 
and all dogs developed peptic ulcer similar to 
those produced by 0.10 N HCl alone. In the 
second group of dogs, the acidosis was con- 
trolled by parenteral 0.16 N NaHCOs and 
gastroduodenal ulcers did not develop. In 
the third group of animals, the strength of 
the continuous intragastric infusion was in- 
creased to 0.15 N HCl but the pepsin concen- 
tration remained at 0.2 per cent. Acidosis 
yvas prevented by increasing the strength of 
the parenteral NaHCOs to 0.30 N. Fifty per 
cent of these animals developed either gastric 
or duodenal ulcerations. Because the peptic 
activity of 0.10 N HCl-pepsin solution is the 
same as 0.15 N HCl-pepsin solution, the 
ulcerogenic activity of the latter must be due 
to the increased acid concentration alone. 
This is contrary to Le Veen’s theory that the 
ulcerative action of acid-pepsin solutions is 
mainly dependent upon their peptic ac- 
tivity. 


Francis E. McDonough. 
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Rossien, a. X. Treatment of gastroduodenal 
peptic ulcers with protein hydrolysate and 
a nonreactive aluminum hydroxide prepa- 
ration. Rev. Gastroenterol., 16; 34 (Jan.) 
1949. 

To gain the added protein intake and yet 
ofiset the secretagogue effect, the author 
devised the plan of using a nonreactive 
aluminum hydroxide gel 1 hour after giving 
protein hydrolysate. One-half ounce of the 
latter in milk was given 2 hours after meals 
and 2 teaspoonsful of the alumina gel con- 
taining i grain sodium phenobarbital and 
grain atropine sulfate was given 1 hour 
and 3 hours after meals. On the basis of 
treating 15 patients for 21-40 weeks, the 
author feels the results indicate that this 
regimen has merit and further investigation 
is being carried out, 

C. WlLMER WiRTS, Jr. 

Thorek, P, Surgical therapy in gastro- 
duodenal ulcer. Rev. Gastroenterol., 16: 
S3 (Jan.) 1949. 

On the basis of the author’s experience in 
performing 63 vagotomies (with 47 added 
after the paper was presented), it is felt 
that this operation is indicated in duodenal 
and stomal ulcer which do not respond to 
medical treatment. Gastric ulcers, however, 
should not be treated by vagotomy. The 
transabdominal approach for this operation 
has distinct advantages in that the lesion 
may be inspected and a gastroenterostomy 
performed to compensate for obstruction or 
atonic complications. Further observation of 
the treated cases is indicated before a final 
conclusion can be drawn as to efficacy of 
this procedure. 

C. WiEMER WiRTS, Jr. 

Ricketts, W. E., Paliier, W. L., Kirsner, 
J. B., AND Hamann, a. Achlorhydria and 
peptic ulcer: A further study of the role of 
peptic activity in the pathogenesis and 
course of peptic ulcer. Ann. Int. Med., 
30:24 (Jan.) 1949. 

This paper represents a study of the ind- 
dcnce of ulcer in acid and non-acid stomachs, 
and the effect of achlorhydria on the course 
of peptic ulcer. In 500 consecutive cases with 
duodenal ulcer, the maximum histamine re- 
sponse was in excess of 40 dinical units. 


Occasionally duodenal deformity, due to 
scarring, was noted in the presence of perni- 
cious anemia or gastric cancer associated 
with achlorhyria, but active duodenal ulcer 
was not seen in such cases. In 170 cases of 
gastric ulcer, hydrochloric acid was invariably 
found upon examination; however, the max- 
imum free acidity after histamine stimulation 
remained under 20 dinical units in20 patients. 
No recurrent jejunal ulcer was seen after 
partial gastrectomy in cases where the pH 
was over 4.0. Two case reports are presented 
■where spontaneous achlorhydria occurred in 
patients with a history of recurrent duodenal 
ulcer of over 10 years’ standing. There were 
no exacerbations after aclilorhydria had oc- 
curred. Two case histories of gastric ulcer 
are presented, in which prolonged achlorhy- 
dria was induced by X-ray irradiation. All 
these ulcers healed and did not recur when it 
was possible to maintain achlorhydria for 
more than 3 months, regardless of the age 
of the patient or the duration of the disease. 
The duodenal ulcers in agroup of 102 patients 
healed in all but 3 cases, in which achlor- 
hydria was maintained less than one month. 
Two illustrative case reports are presented. 
In conclusion, the authors state that peptic 
ulcer is encountered only in the presence of 
acid gastric secretion. 

L. T. Rosenthal. 

Allen, A. W. The differential diagnosis in 
gastric ulcer. Rev, Gastroenterol., 16: 13 
(Jan.) 1949. 

The author feels that gastric ulcer is prima- 
rily a surgical lesion. From his orvn experi- 
ence 14 per cent of the cases thought to be 
benign proved, on pathologic study, to be 
cancer. Other reports showed the same error 
in about 10 per cent of cases. In 5 per cent 
of cases, benign ulcer was found when malig- 
nancy was suspected. Location and size of 
the lesion, age, duration of symptoms, and 
absence of free acid are factors, in addition 
to the results of roentgen and gastroscopic 
study, that may help in evaluating a gastric 
ulcer. Small ulcers in young patients can be 
treated medically but these patients must 
be carefully followed. Persistance of ulcer- 
ation or apparent recurrence should be 
looked with suspicion. Hospital treatment 
will lead to better evaluation of the problems 
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that) ambulatory treatment. 'J'lic results of 
.surgical treatment in benign g.istrfc ulcer 
may often be better than con.scrvative meas- 
ures. If .surgery is undertaken, rasection of 
the distal stomach including the ulcerative 
lesion should be f)crformcd. Vagus ncr\'c 
ra^cclion has no place in this treatment. 

C. Wir.irKK WiKT.s, Jr. 

Rr\T.u.s, A. B. The treatment of gastric, 

duodenal or jejunal peptic ulcer. Rev. 

G.astrocnlcrol., 16; 18 (Jan.) 1919. 
Treatment of peptic ulcer is governed by 
ctiologic factors and correct diagnosis. Clini- 
cal history and observations should be evalu- 
ated accuratcl)' and complications recog- 
nized. Of paramount importance is the 
decision as to treatment. Although prelimi- 
nary medical treatment of gastrojcjunal ulcer 
is justifiable, the indications, in the end, are 
surgical. The autlior does not wish to .appear 
dogmatic in the statement that treatment of 
gastric ulcer is ahv.iys surgical. lie states 
that there may be cases in which a few 
weeks’ trial of medical treatment is %var- 
ranted, to be followed by roentgenologic, 
gastroscopic and clinical observation. 

Uncomplicated duodenal ulcer usually is a 
medical problem. Indications for surgical 
intervention are: (I) failure of the ulcer to 
heal under adequate medical care; (2) acute, 
subacute or chronic infection; (3) pyloric 
obstruction; (4) repeated massive hemor- 
rhage; and (5) associated disease of the gall- 
bladder or the appendix. An adequate regi- 
men includes mitigation of the acid factor 
and establishment of normal resistance; it 
consists of frequent feedings of nonirritating, 
acid-binding food, containing all elements in 
proper proportions. Antacids are given be- 
tween feedings. Antispasmodics and seda- 
tives^ are prescribed as required. Drastic 
restriction of food intake for prolonged 
periods is seldom necessary. A palatable, 
adequate bland diet is allowed within 8-10 
days. Some dietary precautions, with supple- 
mentary feedings, are continued for 6-12 
months. 

Prerequisites for surgical and medical pre- 
vention of recurrences are control of gastric 
acidity, maintenance of normal resistance of 
tissue and treatment of constitutional diath- 
esis. The patient must be made to imder- 


stand the f)hysiologic and psychodyn.amic 
aspects of recurrences and must cooperate 
in their prevention. 

L. T. Rosenthal. 

Fa.x'O.v, II. II. A.vn Saroar, W. G., Jr. 
Ga.strojejunocoh‘c fistula. New Eng. J. 

iMcd., 240: 81 (Jan.) 1949. 
Ga.strojcjunocolic fistula, the most serious 
complication of g.istrojcjunostomy, has be- 
come less common since g.astric resection has 
replaced the former operation in the surgical 
treatment of peptic ulcer. Gastrojejunal ulcer 
is the inevitable precursor of a gastrojejuno- 
colic fistula. The frequenc>' of postoperative 
ulceration varies according to different 
authors, from 3 to 51 per cent. The period of 
freedom from symptoms, in the 9 cases 
studied b}" the authors, varied from a few 
months to 30 years, and the time elapsing 
between gastroenterostomy and the develop- 
ment of fistula varied from 5 to 30 years. 

Fistulas may be gastrocolic, jejunocolic 
or gastrojejunocolic. They are almost always 
single, varying in size from a few mm. to 6 
cm., and are lined nfth smooth mucous 
membrane, with no ulceration. The colon is 
often constricted at the lesion with partial 
obstruction and dilatation. The large jejunal 
folds act as a valve that prevents the passage 
of gastric contents into colon via the fistula, 
but permits regurgitation of feces and flatus 
into the stomach. The diarrhea, avitamin- 
osis, hj'poproteinemia and loss of weight are 
probably due to irritation of small intestine 
by feces and not to direct passage of gastric 
contents into the colon. 

Clinically, weight loss was the most fre- 
quent symptom, occurring in 8 of 9 cases. 
Diarrhea, weakness, nausea and vomiting, 
hematemesis, anore.xia, fecal eructations, foul 
breath and abdominal pain were other clini- 
cal manifestations. Definitive treatment is 
surgical, after preliminary therapy to restore 
the patient to suflidently good nutrition to 
withstand the formidable attack on the 
fistula itself. Blood transfusions, parenteral 
fluids and chemotherapeutic agents are of 
vital importance. At times, these supportive 
measures will be insufficient and the vicious 
cycle perpetuating the diarrhea must be 
broken. This is usually accomplished by an 
ascending colostomy as a procedure pre- 
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liminary to corrective surgery. Surgery on 
the fistula itself consists either of simple 
closure of a small fistula, excision of the 
fistula and gastroenterostomy stoma, or the 
removal en bloc of the area of the stomach, 
jejunum and colon involved in the fistulous 
process with restoration of normal continuity 
of the gastrointestinal tract, finally the 
ulcer itself must be dealt with, and while 
gastric resection is a good operation, it is 
uniquely difficult. 

Anthony M. Kasich. 

PROCTOLOGY 

Waugh, J. M. and Kieklin, J. W. The 
importance of the level of the lesion in the 
prognosis and treatment of carcinoma of 
the rectum and low sigmoid colon. Ann. 
Surg., 129: 22 Qan.) 1949. 

The relation of the location of rectal and 
low sigmoid cancers to survival was studied 
in 388 patients undergoing abdominoperineal 
resection for adenocarcinoma at the Mayo 
Clinic between 1931 and 1940. Patients 
whose lesions lay within 5 cm. of the anal 
margin had a poorer 5-year survival rate 
(66 per cent) than did patients whose lesions 
were 6-10 cm. above the anal margin (75.5 
per cent survival) or those whose lesions 
were 11 cm. or more above (68.1 per cent 
survival). When the analysis was limited to 
lesions showing grade 2 (Broders) malig- 
nancy, the trend was more clear-cut; 0-5 
cm. above anus yielded a 61.1 per cent 5-year 
survival rate; 6-10 cm,, 74.5 per cent; and 
11 cm. or more, 75.0 per cent. 

The authors think it unlikely that there is 
any inherent variation in the malignancy of 
adenocarcinoma at varying levels of the 
bowel. It is believed that the differences in 
curability of the low-lying lesions are due to 
spread of the neoplasms along the lymphatic 
channels passing laterally from the lesions, 
accompanying the middle hemorrhoidal 
vessels and lying along the levator ani 
muscles. 

Lemuei, C. McGee. 

Levene, G. a new method for the roent- 
genologic study of the rectum. Surgerjq 
25: 68 (Jan.) 1949. 

By using the technic and new apparatus 
described for coating the rectum with a thin 


deposit of barium suspended in water, roent- 
genographic study in detail is possible. The 
author states this technic has been used in 
100 patients, and he furnishes illustrations 
of roentgenograms taken in 5 patients with 
chronic proctitis, chronic ulcerative colitis, 
annular cardnoma, cauliflower carcinoma 
and sessile polyp located in the rectum. The 
procedure is obviously safe, attended by no 
discomfort and apparently extends satis- 
factory reoentgenographic examination of 
the large bowel to indude the rectum. 

It is emphasized that this technic does not 
supplant digital and proctoscopic rectal ex- 
aminations but it does allow the roentgen- 
ologist to diagnose lesions in an area that 
previously he could only poorly visualize. It 
is claimed that small ulcerations on the 
superior surface of Houston's valves can be 
demonstrated by this technic when they 
cannot be seen through the proctoscope. An 
additonal contribution is the opportunity to 
study in detail the normal anatomy of the 
rectum without disturbing its normal physi- 
ology. The report of such a study is in press. 

FRANas E. McDonough. 

Braastad, F. \V., Dockerty, M. B., and 
Dixon, C. F. Melano-epithelioma of the 
anus and rectum. Surgery, 25: 82 Qan.) 
1949. 

Ten cases of melano-epithelioma of the anus 
and rectum, encountered at the Mayo Clinic 
prior to April 1947, are reported in detail. 
Two of these cases had been previously re- 
ported so that 8 are added to the literature 
on this subject, resulting in a grand total of 
94 reported cases from all sources. The 
incidence of melano-epithelioma is said to be 
0.25 per cent of anorectal neoplasms and 
about 1 per cent of all epitheliomatous lesions 
in this location. Analysis of all the reported 
cases is undertaken and the results can best 
be presented in the authors’ own summary. 
“These lesions almost always occur in the 
vicinity of the dentate line, are frequently 
pedunculated, tend to be small and are often 
covered by normal-appearing mucosa. They 
probably arise from melanoblasts of the anal 
epithelium, and location of tire tumor in the 
rectum may be due to submucosal spread 
from the anus. Symptoms are generally 
produced early, and the diagnosis of "polyp” 
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or “carcinomii'’ is frcqiu-ntly made on proc- 
toscopic examination. I’roynnsis is uniformly 
l)acl, regardless of the type of therapy, there 
being only 3 known “cures” in the entire 
group of 91 patients.” 

Tuakcis E. Mcl)os’oiT.ir. 

surgi:rv 

Scott, W. J. M. A%*n Saiii.UN’c, J. A. A 
critique on vagotomy, part II: The con- 
temporary use of vagotomy. Am. J. Dig. 
Dis., 16: *1 (Jan.) 1919. 

The airrent status of vagotomy is reviewed, 
and the authors stress the fact that any 
opinion about this operation is still based 
on a relatively short period of obscrx'ation. 
Comment is made upon the immediate 
results of vagotomy on ulcer pain, gastric 
motility and secretion, and note is made of 
the relatively low incidence of failures re- 
ported in such series as those of Dragstedt. 
Moore, and Crimson. In discussing the inci- 
dence of failures, important statements arc 
made regarding the psj'chological evaluation 
of patients prior to vagotomy and emphasis 
is placed upon avoidance of this operation in 
patients whose personality is not of the so- 
called “classic ulcer type.” 

The authors emphasize the need for com- 
plete vagotomy. Although they have used a 
transabdominal approach, they believe that 
the lower esophagus must be thoroughly 
mobilized so that the vagus trunks can be 
divided at a high point and the lower 
esophageal plexus carefully removed. The 
operation advised, therefore, is a supra- 
diaphragmatic one, even though the ap- 
proach is transabdominal. They believe that 
vagotomy should be combined, in a majority 
of instances, with either gastroenterostomy 
or pyloroplasty, in order to avoid obstructive 
complications after vagotomy. These oper- 
ations should be more widely used in patients 
who have partial stenosis. The value of 
vagotomy is stressed, not only in the treat- 
ment of jejunal ulcer, but also in the treat- 
ment of duodenal ulcer when this has been 
characterized by a long history of ulcer 
symptoms with alternating periods of ac- 
tivity and remission. 

As contraindications to vagotomy the 
authors list acute hemorrhage, acute per- 


forations and .sub-perforations, complete py- 
loric obstruction with metabolic imbalance, 
gastric ulcer, and the prc.scncc of ulcer in 
p.sychopatliic individuals. 

Final comment is made on the need for 
prolonged follow-up in the study of vagotom- 
ized patients and also upon the confusion 
which will result if no attempt is made to 
distinguish patients whose vagotomies have 
been technically satisfactorj' from those in 
whom the operation has been incomplete. 

I-Ienry Tumen. 


Lakey, F. H. Further c.\'pcriences with 
injured bile ducts. A new method of repair. 
New Eng. J. Med., 240: 161 (Feb.) 1949. 
Experiences in the surgical management of 
227 patients with benign strictures of, or 
injuries to, the bile ducts are presented. The 
development of the different methods em- 
ployed since the publication of a previous 
report in 1923 is outlined, and the dis- 
advantages of all these measures are dis- 
cussed. A new plan, which has been em- 
ployed for a minimum of 5 years in 43 cases, 
results in preservation of the sphincter of 
Oddi and direct mucosa-to-mucosa anas- 
tomosis, when it can be employed. It offers 
a logical approach to the surgical manage- 
ment of this currently discouraging lesion, 
and the prospect of permanent discharge of 
bile from the liver into the duodenum with- 
out complications that are prevalent with 

other procedures. , , .r- 

ANTTTTnMY M. KASICH. 


Pearse, H. E., Radakovich, M., and Cog- 
bill, C. L. An experimental study of anti- 
peristaltic jejunal loops. Ann. Surg., 129. 

57 (Jan.) 1949. ^ . 

Three types of surgery were applied to dogs 
in order to determine the optimum length o 
an antiperistaltic loop of bowel sucli as re 
quired in the Whipple operation for carci- 
noma of the head of the pancreas in order to 
provide a new entrance for the bile-— for the 
prevention of regurgitation of intestinal con- 
tents. The experimental study was directed 
toward the problem of prevention ^ o 
cholangitis from regurgitation of intestinal 
contents in patients whose gallbladder or 
common duct is anastomosed to a jejunal 
segment. 
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In the Roux-Y type of anastomosis, re- 
gurgitation occurred for a distance of 10 
inches in the antiperistaltic segment of the 
jejunum opening through a permanent stoma 
in the abdominal wall. The optimum length 
for such a segment in the dog was found to 
be 12 inches. This length prevented re- 
gurgitation of dye, barium and intestinal 
contents out of the stoma. Longer loops 
resulted in peptic ulcer formation. 

The e.xperimental surgical procedures are 
described and illustrated diagrammatically. 

Lemuel C. McGee. 

PHYSIOLOGY; SECRETION 

Noble, R. L. The stimulation and inhibition 
of gastric secretion in cats by barbiturate 
and thiourea derivatives. Can. Med. 
Assoc. J., 60: 55 (Jan.) 1949. 

The effect of 80 barbiturates, thio- 
barbiturates and thiourea derivatives on 
gastric secretion was studied in unanes- 
thetized cats with permanent gastric fistulae. 
Ethyl -3,3- dimethylallyl barbiturate and 
ethyl -1,3- dimethyl- 1-butenyl barbiturate 
caused a profuse gastric secretion, the 
volume and acidity being as great or greater 
than that evoked by histamine. (1-methyl- 
butyl) ethylacetyl thiourea inhibited the 
stimulating effect of insulin without causing 
any other untoward effect. Other substances 
did not inhibit such secretion unless given in 
doses large enough to cause ataxia or anes- 
thesia. The commonly used barbiturates 
were without effect on gastric secretion until 
near anesthetic doses were used. 

Joseph B. Kirsner. 

METABOLISM AND NUTRITION 

Janowutz, H. D., Hanson, M. E., and 
Grossman, M. I. Effect of intravenously 
administered glucose on food intake in the 
dog. Am. J. Physiol., 156; 87 Qan.) 1949. 
Daily intravenous administration of glucose 
to dogs accustomed to a standard diet had 
no noticeable influence on the food intake 
during periods of 2-9 days. The maximum 
glucose given was 400 cc of a 20 per cent 
solution. 

Arthur E. Meyer. 


ANATOMY 

Jackson, R. G. Anatomy of the vagus nerves 
in the region of the lower esophagus and 
the stomach. Anat. Rec., 103: 1 (Jan.) 
1949. 

The operation of vagotomy for peptic ulcer 
has revived interest in the precise anatomical 
distribution of the vagus nerves both above 
and below the diaphragm. In 50 cadavers, an 
anatomic study was carried out on the vagus 
nerves in their course below the pulmonary 
plexus and their distribution to the stomach. 
Surprisingly, older anatomists disagreed on 
several vital points relative to vagus dis- 
tribution to the stomach, but did agree that 
both anterior and posterior vagal trunks 
contain fibers from both right and left vagal 
nerves, that gastric branches of both anterior 
and posterior trunks are distributed mainly 
along the lesser curvature of the stomach, 
and that branches leave the anterior trunk 
just below the diaphragm and pass through 
the gastrohepatic omentum to the liver. The 
authors found 4 types of anterior and poste- 
rior trunks; Type A became single above the 
diaphragm and passed through the dia- 
phragm as a single trunk; type B became 
single above the diaphragm but divided into 
two or three trunks before passing through 
the diaphragm; type C became single at the 
diaphragm; type D was never single above 
the diaphragm. The vast majority of both 
anterior and posterior vagal trunks belonged 
to type A. In the majority of cases, com- 
municating branches were found between 
the nerve trunks about the diaphragm. The 
distribution of the hepatic branch of the 
anterior trunk and the coeliac branch of the 
posterior trunk is described. 

Frank Neuwelt. 

MISCELLANEOUS 

Lockwood, J. S., Young, A. D., Bouchell, 
McL., Bryant, T. R., Jr., and Stojow- 
SKi, A. J. Appraisal of oral streptomycin 
as an intestinal antiseptic, with observa- 
tions on rapid development of resistance 
of E. coli to streptomycin. Ann. Surg., 
129: 14 (Jan.) 1949. 

Stools were cultured before and after the 
institution of oral streptomycin, in 24 
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patients receiving streptomycin alone, anti 
in 9 patients receiving this antibiotic com- 
bined with siilfathalidinc. I’articular atten- 
tion was paid to the colony counts for 
coliform organisms, streptococci and 
Clostridia. The reduction in intestinal flora 
was unpredictable and incomplete. In the 
patients receiving oral streptomycin alone, 
approximately one-half showed no lowering 
of the coliform colony counts. In the group 
having lower counts, the response was not 
prolonged beyond tlie fourth day in one-half 
of the responsive cases (one-fourth of the 
treated series). Only 12 per cent of the 
patients had a temporary' reduction in the 
streptococci content of the stool. The effect 
on the counts for clostridia was likewise in- 
constant. Wliere sulfathalidine was com- 
bined with streptomj'cin, the results were 
essentially similar to those obtained by oral 
streptomycin alone. 

In several patients, who showed an early 
favorable response to the efforts for suppres- 
sion of intestinal flora, the organisms rapidly 
developed resistance to streptomycin. The 
authors conclude “its use in the preoperative 
preparation of surgical cases is not to be 
recommended.” 

Lemuel C. McGee. 

Alpert, S. and Martin, G. J. A compara- 
tive study of the inhibitory action of 

chemical agents on peptic activity. Am. 

J. Dig. Dis., 16: 10 (Jan.) 1949. 

An outline is presented of studies on the 
inhibition of pepsin action through the use 
of physical and chemical means. A large 
number of substances were investigated. It 
was found that the specific inhibitory power 
of an insoluble polyamine resin was increased 
by the addition of small amounts of sodium 
alkyl sulphate. Peptic activity was also in- 
hibited by such substances as charcoal, 
alumina, calcium phosphate, various proteins 
and proteoses, and colloidal aluminimn hy- 
droxide. The mechanisms responsible for 
pepsin inhibition may be either surface ab- 
sorption, mass action effect of end products, 
or chemical interaction with the formation of 
new compounds. It is also assumed that other 
mechanisms, not yet understood, may exist. 

Henry Tumen. 


Wold, L. K. and Bagcenstoss, A. H. 
Gaslro-intc.slinal lesions of periarteritis 
nodosa. Proc. Staff Meet. Mayo Clinic, 
24: 28 Oan.) 1949. 

Thirty cases of periarteritis nodosa were 
autopsied between the years of 1926 and 
1916 and clinical signs and symptoms were 
correlated with postmortem findings. Ab- 
dominal pain, loss of weight and anorexia 
were found in over half of the cases; vomit- 
ing, abdominal distention, melena and 
nausea were also found with decreasing 
frcquenc>’. In 18 cases, symptoms referable 
to the gastrointestinal tract were present and 
autopsy disclosed lesions in the abdomen. In 
5 other cases, gastrointestinal sjTnptoms were 
present but necropsy failed to disclose any 
evidence of periarteritis nodosa within the 
abdomen. In 3 cases, necropsy revealed 
periarteritis of the gastrointestinal tract but 
no clinical signs or symptoms had been 
present. In 4 cases, neither clinical nor post- 
mortem evidence of periarteritis nodosa were 
present. In 21 cases, autopsy disclosed mac- 
roscopic lesions of the gastrointestinal tract 
including hemorrhages and infarcts. Infarcts 
and hemorrhages accounted for all the intra- 
abdominal lesions except for peritonitis and 
fat necrosis of the pancreas. Microscopic 
examination showed hemorrhagic infarcts in 
various stages of healing and repair. In some 
cases the vascular lesions were confined to 
arteries of one size; in other cases, vessels of 
all size were affected. Any portion of the 
gastrointestinal tract may be involved by 
periarteritis nodosa, including liver, gall- 
bladder, pancreas, and mesentery. Even 
though abdominal pain was the most fre- 
quent physical symptom, autopsy failed to 
disclose any involvement of the abdominal 
viscera in 5 of the 21 cases in which ab- 
dominal pain was so marked. 

Frank Nedavelt. 

Walters, W. Differential diagnosis of acute 
surgical conditions of the abdomen. Penn. 
Med. J., 52: 361 (Jan.) 1949. 

The age and condition of the patient, the 
duration of abdominal symptoms, and the 
progress since the onset of symptoms are of 
the greatest importance in making a differ- 
ential diagnosis of the particular type of 
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acute abdominal condition that exists. Ex- 
ploratory operation is advisable when the 
nature of an intra-abdominal lesion re- 
mains in doubt. A scout X-ray film is fre- 
quently of great aid in the diagnosis of acute 
conditions. 

In many patients, who are desperately ill 
and in whom it appears as though a surgical 
procedure would end fatally, exploration 
may disclose an operable lesion and the 
patients may be cured. The use of aids to the 


surgeon such as antibiotics, improvements in 
anesthesia, control of anemia and shock by 
blood transfusions, intestinal intubation to 
effect decompression, have made surgery 
feasible in desperately ill patients. Cecos- 
tomy or transverse colestomy is preferable 
to tube drainage of the intestine when an 
obstructing lesion is in the large bowel, and 
when medical measures, such as repeated 
enemas, do not relieve the obstruction. 

Chahxes a. Flood. 
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LIVER FUNCTION IN CHRONIC ALCOHOLIC PATIENTS 

II. Correlation between Elements of the History and Presence oe 
Liver Dysfunction as Indicated by Laboratory Tests 

Walter L.Voegtlin, M.D.,* Wiluam R. Bsoz, M.D.l Warren E. Totper, M.D. and Margaret 

M. Robinson, B.A. 

A previous publication^ presented a study of 300 chronic alcoholic patients 
from the better classes of society who had been admitted to a private institution 
for the treatment of alcoholism. A number of liver function testsf had been 
performed on each of the patients and the presence and degree of liver dys- 
function was arbitrarily designated on the basis of the tests. 

The series of patients was arranged in groups according to the severity of 
liver dysfunction found, as follows: Group 1. Those with no or minimal liver 
dysfunction (78 patients or 26.0% of the series). Group 2. Those with slight 
but definite liver dysfunction (160 patients or 53.3% of the series). Group 3. 
Those with moderate to severe liver dysfunction (62 patients or 20.7% of the 
series). 

This communication will correlate the presence of liver dysfunction with 
certain elements of the individual anamnesis, the presence of which are thought 
to be just cause for suspecting liver disease in both alcoholic and non-alcoholic 
patients. 


RESULTS 


Sex. The number of female patients included in the study was too small to 
be susceptible to statistical analysis. Examination of the collected data did 
not disclose any tendency for the appearance of liver dysfunction in either sex. 

Age. The patients varied in age from 23 to 69. It has become axiomatic 
that the older the patient, the greater the incidence of portal cirrhosis. Yet, 
the oldest age group in this series e.xhibited less than the expected incidence of 
disturbed function, while patients under 45 e.xhibited more than the expected 
incidence of liver dysfunction. Although this trend is too slight to be of statisti- 
cal significance, the ewdence appears quite conwncing that liver disturbances 


* Researt* Director Research FoundaUon for Alcoholism, Seattle Wadiington. 

I ^Icuidl Director, Shndcl Sinitunuin, Sdttle^ Wushington 

tThe determinauons used were: One minute and total senlm bilirubin serum cholestemi 
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in alcoholic patients of the type includcfl in our series, do not become more 
frequent or severe witli increasing age — in fact, the opposite might be true to 
some extent. 

Lcnglh of Drinking history. 7'he length of time a patient drank e.xccssivcly 
might be c.xpccted to correlate roughly with his age and such is the case in 
this study. In the group with the shortest drinking histor}^ the incidence of 
normal liver function is somewhat smaller, i.e., there is a greater incidence of 
disturbed function than would be c.vpectcd. The remaining groups fail to show 
findings suggestive of any trend in either direction. The data certainly do not 
support an}^ idea tliat liver dysfunction is more frequent in those patients with 
the longer alcoholic history. 

Periodical versus steady drinking. There appears to be a definite tendency to 
more frequent and severe liver dysfunction among steady than among periodi- 
cal drinkers, although the trend is not sufficiently marked to be completely 
significant statistically. 

Type of liquor consumed. There is no apparent relationship between the 
frequency or severity of liver dysfunction and the alcoholic proof content of the 
beverage habitually consumed. Those vrho drank whiskey (as a rule undiluted) 
and those who rarely drank other than beer or wine had almost exactly the 
expected incidence of normal and abnormal liver function. 

It might be expected that the meticulous drinker, who conned his con- 
consumption to a single type of beverage beer, wine or whiskey nug t 
suffer less hepatic impairment than the alcoholic who would drin any g 
with alcohol in it. However, a marked trend, of statistical significance, was 
discerned which showed a greater incidence of liver dysfunction in t e sing e 
type’' drinker, when compared to less discriminating individuals. e were 
unable to find less liver dysfunction in those who drank only bonded iquor. 
Also, these data suggest that the congenerics of a specific liquor are innocent o 
inciting liver dysfunction. , . 

Nationality. The data fail to indicate any correlation between the princip 
extraction of the patient and the presence of liver dysfunction. Comparatively 
few of the group were of pure descent and only those were chosen for comparison 
who possessed a dominant racial characteristic. 

History of previous jaundice. Twenty-seven patients of the group gave a 
history of previous jaundice, apparently unrelated to the alcoholic history, 
which had occurred from 2 to 40 years prior to the present study. No trend 
toward the presence of liver dysfunction in the group with antecedent liver 
disease was found. Eleven of the 27 cases with a history of jaundice had been 
so afflicted during the period of excessive drinking. Of these 11 patients, 2 
were classified in Group 1, 7 in Group 2 and 2 in Group 3. This distribution, 
while not amenable to statistical analysis, is not noticeably different from that 
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seen in the group of patients who had been jaundiced prior to the onset of 
alcoholism, or in tlie series as a whole. 

History of delirium tremens or alcoholic convulsions. There was a slight trend 
toward the occurrence of more frequent and severe liver dysfunction in patients 
who have never had delirium tremens or alcoholic convulsions than would be 
expected. The trend is not sufficiently marked to be statistically significant. 

Previous chronic disease. Forty-seven patients in the series gave a positive 
history of previous chronic disease of sufficient duration to suggest a possible 
causative relationsliip to liver dysfuncton. 

The small amount of data available for evaluation suggests that the entire 
group with previous serious chronic disease shows a slight tendency (of no 
statistical significance) to more severe and frequent liver dysfunction. Certain 
diseases (peptic ulcer, arthritis, rheumatic fever and syphilis) appear to be 
most frequently accompanied, or followed, by deranged liver function. This 
interpretation must be made with great caution because of the small number 
of cases considered. Thirteen patients with allergic diseases showed the ex- 
pected distribution among the various groups unth normal and disturbed 
liver function. 

Changes in tolerance for alcohol. Among alcoholics, the statement that 
liquor can no longer be tolerated in the same amount as previously is commonly 
encountered. In our group of patients about 50% had noted this phenomenon. 
On the other hand, about 17% had noted an increased tolerance and the re- 
mainder had observed no change/When this element of the history is correlated 
with the results of liver function studies it was found that those with no change 
m tolerance showed about the expected distribution while among those with 
notable changes there was a pronounced trend toward a greater incidence of 
liver dysfunction in those with increased tolerance and of normal function in 
those noting decreased tolerance. This trend is statistically significant and the 
niost marked of any encountered in the study. 

Many alcoholics state that alcohol has a different effect than formerly. For 
mstance, during the pre-alcoholic period a few drinks caused a feeling of 
exhilaration or well-being; now the same amount of alcohol causes severe 
depression, nervousness, belligerence or other unpleasant states. About two- 
thirds of the patients in this series had noted such a definite change in the 
effect of alcohol and one-third had not. Wffien this symptom was correlated 
With the presence of liver dysfunction no trend was found to indicate that this 
symptom depends upon any disturbance of the liver brought to light by the 
laboratory procedures used in this study. 

A third common S 3 mptom presented by the seasoned drinker is alcoholic 
^nesia, often called a “blackout.” This differs from “passing out,” in that 
consciousness and apparent normal behavior is retained by the patient al- 
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though he has no memory of events or his actions during the period. A trend 
(of possible statistical significance) is seen in tlie data which however, is toward 
the presence of liver dysfunction in those c.vpcriencing no alcoholic amnesia 
and nonhal liver function in those with amnesia. 

Niiirilion. The dietary habits of the patients of this series were established 
by careful questioning. One hundred and twenty-eight were found who consist- 
ently ate well and 122 who consistently ate poorly, ^^^^en the dietary history 
was compared to the results of laboratory tests no apparent relationship was 
found to exist between the presence of liver dysfunction and good or poor 
“dietary habits." 

Occupation. When occupation is divided into classes according to the amount 
of physical work done there is a very slight tendency to increased incidence of 
liver dysfunction among those with sedentary employment and less in those 
performing medium or heavy work. It was found that those working in a 
“healthful" outdoor environment had slightly increased tendency to liver 
dysfunction than did those with inside jobs. 

Eighteen of the patients worked in contact with hepatotoxic agents. There 
was no definite increase in the rate with which liver dysfunction was en- 
countered in this group. 

The number of patients occupied in specific jobs is too few to be susceptible 
to statistical evaluation. Certain occupations, however, such as bartendere 
(12 patients), salesmen (31 patients) and professional people (10 patients) 
appeared to have more than their share of liver dysfunction while office 
workers, engineers, machinists and famers appeared to have less. 

Changes in sexual potency. Impotence among alcoholics may vary from loss o 
libido to loss of ability and may be most marked either when sober or w en 
drinking. Seventy-six of the male patients in this series had this complamt 
while 155 had noted no definite change and 11 had believed their sexual powers 
■to be increased. The average age of those with impotence was 44.6 and for 
those with no change 50.7. The patients with impotence had a slightly higher 
incidence of moderate liver dysfunction than expected but since these same 
patients showed less than the expected incidence of severe liver dysfunction, a 
clear-cut trend is not established. Among the females in the pre-menopausal 
age group, it was found that slightly more than half suffered from menorrhagia 
and metrorrhagia. The mean age of the two groups was 37.6 and 37.0 respec- 
tively. While the data were not sufficient to evaluate statistically, no apparent 
tendency for those with menstrual abnormalities to possess more marked 
degrees of liver dysfunction appeared. 

DISCUSSION 

It shoxild be recalled that the patients comprising this series were from the 
better classes of society and were treated at a private hospital for alcoholism. 
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not for other diseases to which alcoholism was incidental as is the usual case 
in county or charity hospitals. Most studies on the relation of alcohol to portal 
cirrhosis have been done on patients with cirrhosis by determining how many 
were also alcoholic. Our investigation is different. We have selected known 
alcoholics and have attempted to determine the incidence of portal cirrhosis 
among them, thus the results of our studies might be expected to be different 
from those of others for this reason. 

The data reported in the first of this series of papers, which dealt with the 
results of liver function tests, has shown that while liver disturbances are 
common in alcoholic patients, the profile of liver function studies obtained 
usually was not characteristic of portal cirrhosis. On the basis of these observa- 
tions it was postulated that portal cirrhosis was no more common in chronic 
alcoholics of the type studied by us than in the population at large. 

Throughout the paper the term “liver dysfunction” has been used in prefer- 
ence to “liver damage” as we are by no means convinced that the abnormalities 
found were the result of irreparable destruction of hepatic tissue as seen in 
portal or biliary cirrhosis. 

The absence of any correlation between the presence of liver dysfunction 
and advancing age, or longer periods of drinking, is inconsistent with the con- 
cept of alcohol, or the S3mdrome of alcoholism, causing permanent and progres- 
sive liver damage. In our group of patients, the incidence of liver dysfunction 
is not greatly different in the younger and older age groups; in fact it suggests 
a favorable state of affairs in the older age group and in those with the longest 
drinking history. If it is argued that the older patients might drink less than 
the younger, then it must be conceded that the dysfunction is temporary, 
reversible and susceptible to improvement with improvement in the drinking 
habits. Such improvement is not usually seen in patients with proven portal 
cirrhosis whether they drink less or, in fact, abstain altogether. 

At first thought, the increased incidence of liver dysfunction m the steady 
drinker might be attributed to a greater alcohol intake from year to year or 
to less favorable nutritional states. However, the preceding data indicate that 
the total amount of alcohol consumed by the individual is not the sole factor. 
Likewise, subsequent data strongly suggest that nutritional factors are not of 
primat}’- importance. The most reasonable e.xplanation is the previous assump- 
tion that the liver dysfunction induced by alcohol is temporary and reversible, 
and that recovery during the abstinent phases of the periodical alcoholic 
may account for the decreased incidence of liver dysfunction in the periodical 
drinker. Such a tlieoiy^ would necessitate casting alcohol in the role of an inciter 
of temporarj' liver dysfunction. It is well known that alcohol may have a 
specific effect in promoting the deposition of fat in the liver. It is also believed 
that dysfunction secondary to fatty metamorphosis of the liver is temporary 
and reversible. This logicaUy leads to the suspicion that the characteristic 
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liver dysfunction seen in chronic alcoholism is the result of fatty degeneration 
of the liver rather than portal cirrhosis and is in agreement with the findings 
of Chalmers- who noted that 16 of 24 chronic alcoholic patients presented the 
histological appearance of fatty metamorphosis of the liver. Whether fatty 
degeneration of the liver predisposes to the subsequent appearance of portal 
cirrhosis has never been proven. It should be possible for the two conditions to 
exist concurrently, uninfluenced by each other, and each dependent upon 
quite different etiological factors. 

There is no readily apparent reason why the group characterized by indis- 
criminate drinking of any and all types of alcoholic beverage should show less 
hepatic impairment than those who drank only a single tjqje. The absence of 
any discemable differences between those habitually drinking but a single 
type of liquor (whether it be beer, wine or wdiiskey) strongly suggests that the 
congenerics of any particular liquor arc innocent of inciting liver dysfunction. 
The same is true for chance contamination of alcoholic beverages by metals 
such as copper from beer dispensing apparatus or otlier toxic impurities. The 
fact that the connoisseurs of our group, who drank only bonded liquors, were 
as frequently and severely afflicted with liver dysfunction as those of less 
discriminating taste indicates that the presence of higher alcohols, aldehydes, 
etc. in cheaper grades of whiskey did not predispose to the development of 
hepatic disorders. 

Most studies (in experimental animals) suggest that previous hepatic injury 
makes the liver susceptible to an hepatotoxic effect from ingestion of alcohol. 
Thus, a classical experiment is the demonstration of hepatic cirrhosis following 
feeding of alcohol to an animal suffering from acute hepatitis (arsenic, carbon 
tetrachloride chloroform). That such does not always occur in humans is 
suggested by the following protocol; 

Case 61. This patient, 34 years of age, was discharged from the Army in 1943 
because of chronic hepatitis following homologous serum jaundice contracted 12 
months previously. At the time of discharge the patient was jaundiced and brom- 
sulphalein retention (dose unknown) was 25%. The history of alcoholism existed 
prior to induction into the army and excessive drinking continued uninterruptedly 
both before and subsequent to the appearance of jaundice, until his admission to the 
hospital in October 1947. He had received no treatment for chronic hepatitis durmg 
the interim. Preliminary liver function studies revealed as the sole abnormalities, 
bromsulphalein retention 8.0% using a dose of 5 mg/kg with 45 minute reading, 1 
minute serum bilirubin 0.42 mg and total serum bilirubin 2.7 mg. When repeated 1 
year later there were no abnormalities in any of the function tests. 

That the severe liver dysfunction attendant upon alcoholism does not 
condition the liver to greater susceptibility to subsequent disease is suggested 
by the following protocol. 



November 1949 


UVER FUNCTION IN ALCOHOLICS 


397 


Case 170. This patient, 44 years of age, was hospitalized in December 1947 for 
acute and chronic alcoholism. On physical examination the liver was greatly enlarged, 
the abdominal veins were engorged and prominent and moderate ascites was present. 
There was marked edema of both feet and secondary anemia with hemoglobin 56%. 
Laboratory studies revealed 1 minute and total bilirubin 2.6 and 5.6 mg per 100 cc 
respectively. Total serum protein was 5.4 gms with reversal of the A/ G ratio. Alka- 
line phosphatase was 7 units and quantitative 24 hour urobilinogen output was 22 
mg. Bromsulphalein retention was 78%. The hippuric acid synthesis was less than 
normal (0.77 gm). The values for total cholesterol, cholesterol esters and galactose 
tolerance were normal. The cephalin cholesterol flocculation was negative at 24 and 
48 hours and the thymol turbidity and flocculation reactions were normal. The pa- 
tient was given blood transfusion and routine treatment for liver dysfunction. Within 
60 days aU liver function tests had returned to normal. Then the patient again be- 
came jaundiced, this time manifesting positive serum flocculation tests and a pro- 
file of function studies characteristic of homologous serum jaundice. The episode of 
acute hepatitis ran an uneventful course, all liver function tests again returning to 
normal where they have remained in spite of the fact that he resumed drinking. The 
clinical picture on admission in this patient was that of severe portal cirrhosis. The 
subsequent course is not that of portal cirrhosis. Liver biopsy on ad mi ssion revealed 
“marked fatty metamorphosis with some slight increase of fibrous tissue in the area 
of the portal trinity regions.” There is no evidence that within 12 months following 
the original observation portal cirrhosis had become more marked in spite of a severe 
acute insult to a liver severely deranged as a result of chronic alcoholism. 

The data concerning 10 other patients who had been jaundiced during the 
period of excessive drinking show that not one had developed serious liver 
disturbances by the time they were examined during this study (from 1 to 20 
years after the jaundice). A conclusion that continued excessive ingestion of 
alcohol before, during and after an acute episode of liver disease does not pre- 
dispose to the development of subsequent morbid changes is diffi cult to escape. 

It has been suggested that delirium tremens and alcoholic convulsions might 
occur because of a failure of the liver to detoxify alcohol in the normal manner 
or because of the accumulation of theoretical toxic substances in the body. 
The finding of better over-all liver function in those with a history of delirium 
tremens or convulsions would tend to discount such a theory. This theory might 
still be reconciled \vith our data, however, by postulating the selective loss of 
some as yet undescribed liver function, for which we did not test, which exerts 
its effect primarily in maintaining the health of the central nervous system. 
If so, it must be recognized that the loss of such a theoretical function could 
not parallel tire loss of other knonm functions or else the livers of patients with 
delirium tremens must recover much more rapidly than the others. 

Mffiile tliere appears to be a tendency for prolonged chronic illness to be 
accompanied by more frequent and severe liver dysfunction, this trend is so 
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slight that it probably is not influenced Ijy tlie fact that the patients were 
alcoholic. If alcoholism had been of importance a much stronger trend v.’ould 
have been anticipated. Aside from liver dysfunction, the presence of chronic 
disease in tliis group of 300 patients was remarkable by its infrequency. Hyper- 
tension of moderate degree was found in only two of this series. Not a single 
clear-cut case of cholelithiasis of cholecystitis was found. One patient had 
submitted to drainage of the gallbladder 6 years previously. He was vague as 
to his symptoms or what was discovered at laparotomy. A second patient had 
submitted to cholecystectomy 2 j'^ears previously with an equally vague 
history of symptoms and w’hether gallstones had been found. Nearly all the 
patients "with chronic disease susceptible to cure or arrest were not suffering 
from the illness at the time of admission. 

Many theories attempting to e.xplain tlie diverse symptomatolog}' of chronic 
alcoholism have arisen from the fact that following absorption, ingested 
alcohol passes first through the liver and is there supposedly altered consider- 
ably in its chemical form. Hepatic disease has been said to result in a decreased 
rate of alcohol oxidation and consequent decrease in the individual’s “toler- 
ance” to a given quantity of alcohol. The results of our study tlrrow but little 
light upon such hypotheses for we were unable to find e\ddence of hepatic 
dysfunction being more marked or frequent in those suffering from decrease 
in tolerance for alcohol. Nor were the abnormal reactions noted following 
alcohol imbibition seen predominantly in tliose witli liver dysfunction. Any 
discernible trend, surprisingly, is toward normality in those noticing decrease 
in tolerance or delirium tremens and abnormality in tliose vnthout such changes 
or with increased tolerance. Apparently the integrity of liver function does not 
have any bearing upon the genesis of these symptoms, although, as previ- 
ously suggested some hitherto unknown or undescribed function of the liver, 
which was not tested during this study, might be deranged. 

It has been well shown that nutritional deficiency is a factor of great im- 
portance in the etiology of portal cirrhosis. The results of our study were, 
therefore, surprising for they showed tliat the type of hepatic disturbance 
encountered among our alcoholics was not more frequent among those with the 
poorest dietary habits. Since those of our patients with poor dietary habits 
were probably no better off nutritionally than many alcoholics seen in charity 
ospitals,^ the absence of any definite trend toward the presence of liver dys- 
unction in those of our patients with the poorest dietary history again raises 
se^us doubt in our mind that the dysfunction was caused b}’- portal cirrhosis, 
ccupational factors failed to show any marked effect on the presence of 
ver sturbance. The slight tendency to increased hepatic dysfunction in 

ose wor - ng in an outdoor environment might be explained on the basis of 
00 consumption with more fat in the diet, but if such an explanation 
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15 2 .cxtp:ed it would tend to identity the hepatic d\-stunction with fatty de- 
ceneratiou rather than portal cirrhosis. 

In classin.'ina patients who had occupational e-cposure to hepatotoxic sub- 
stances. the 0X11050.05 was presumed but in no instance was e.xposure to toxic 
concentrations proven or even suspected. It appears that normal contact 
rdth such known hepatotoxins as carbon tetrachloride fdrv' cleaners), for- 
maldehvde resin fumes (plmvood workers). lead and volatile hydrocarbons 
igas<tline handlers), arsenic spraxs (orchardists). etc. does not predispose to 
iU'Crease liver disturbances in chronic alcoholic patients. 

In portal cirrhosis, the liver is supp.jsediy unable to inactivate female sex 
hormone, thus accounting for impotence and the femininization seen in male 
patients. Wliile the specinc function of destrov-ing estrogen was not tested 
during this study, it is apparent that liver function as a whole was not unusually 
disturbed in our patients complaining of impotence, or in the females with 
menorrhagia. -\s a consequence it must be presumed that impotence among our 
patients was not secondarv' to liver disease and therefore should not be con- 
sidered as clinical evidence of portal cirrhosis. 


smni.xK.Y 


The original purpose of this section of the study was an attempt to select 
certain factors in the historv- and sv-mptomatologv* of alcoholic patients which 
might be of value in predicting the likelihood of liver dv-sfunction being present 
in any given case. In this the study has been a failure because the absence of 
clear-cut trends and the pancitv’ of significant statistical differences indicate 
that not a single factor which we considered was of great importance in this 
respect. However, the study has been revealing in that it has shown that there 
is no tendencv- toward the presence of more serious or frequent liver dv-sfunction 
in those patients in the older age groups or with the longer drinking historv. 
This is taken as evidence that alcohol, or the sviidrome of alcoholism, does not 
predispose to the development of any progressive degenerative disease of the 
liver such as portal cirrhosis. The sl^ht tendency for less frequent and severe 
liver dysfunction to be present in periodical alcohoHcs. as compared to steadv 
drinkers, s-aggests that the characteristic tv-pe of liver dysfunction seen in 
chronic alcohohsm is reversiole and susceptible to improvement durina the 
abstinent phases or the periodical alcoholic. This again suggests that the process 
is not portal cirrhosis. 

Certain sv-mptoms seen in chronic alcoholic patients such as changes in 
tolerance or response to alcohol, delirium tremens or sexual impotence appear 
to be independent ot the presence or absence of liver dvsfunction. 


aim 


Fim^y. the ^res-alts of this study certainly indicate that the ingestion of 
even in excessive amounts, before, during and after an episode of 
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acute hepatitis does not necessarily predispose the liver to serious (jr irreversi- 
ble dania"e. 


' Voi;gtj,in, WAT.rr.i! L.. Hnoz, Wii.i.iam R. and .Moss. Makjoiui; II. Liver I'unctiDii in Chronic 
A!col)olic Patients. I. 'I’lie inrideiu'e of liver <lisca.se as indicaterl hy lahoratory niethod.s and 
suggested screening procedure. Gastroenterology 12: IRl. PJ.|d. 

- CiiAi.MKK.s, T. C.. Menriiv, '1'. L. ani> 'I’AfT, L. It. 'I'lie Inci<lence. Character and Course of Liver 
Disease in Chronic .Mcoliolics as Deterntine<l l>y Needle Iliopsy. J. Clin Invest. 27; .S2S. 1948. 
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It has repeatedl}’’ been demonstrated that the various levels of the gastro- 
intestinal tract participate in protective bodily reactions to a variety of 
noxious stimuli including emotionally charged situations. Studies to date have 
concerned chiefly salivary function gastric function i. *. ». 'n, and the func- 
tions of the colon Considerable evidence has been presented, however, that 
the esophagus too is involved in certain of these biologic patterns of defense'^"*'. 
Jacobsen*® and Faulkner'® have induced experimentally in human subjects 
spastic contraction of the esophagus during emotional stress and subsequent 
decrease in the contractile state during relaxation and reassurance. It is the 
purpose of this investigation to e.xplore further the relationship of life situations 
and emotions to esophageal functions and, in particular, to cardiospasm. 

METHOD 

Fourteen subjects were selected at random from a group of patients who 
complained that swallowed food seemed to stick in the retrosternal region. In 
each instance, obstruction to the flow of barium into the stomach was demon- 
strated by x-ra 3 ^ These patients were compared with 20 asymptomatic control 
subjects. 

A barium mixture was prepared without flavoring, consisting of 142 gm. of 
barium in 100 cc. of water. The subject was given a “mouthful” of 30 cc. As 
soon as voluntarj'^ swallowing had occurred on command, the time required for 
(a) the head of the column of barium to enter the stomach and (b) for essentially 
all of the material to reach the stomach were noted. 

The observations were carried out in the standing position. Not uncommonl}" 
when cardiospasm was present, the column of barium began to enter the 
stomach very quickly after it reached the level of the diaphragm, but then was 
suddenly “pinched off”, so that most of the barium remained in the esophagus. 
The time required for the latter major portion of the swallowed barium to enter 
the stomach was designated as the “mouth to stomach time”. 

Each subject was repeatedly examined under a variety of circumstances. On 
a given day, before any stimulus was applied, at least two “control swallows” 
were timed. In the study of patients, the stimulus usually consisted of a dis- 
cussion of eniotionallj" charged life situations. 
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Most of the patic-nts with caniiospasin wore followed from week to week, 
their swallowinj^ hein}^ observed iluoroseopiealh’ and s])e(.ial note being made 
of day to day changes in symptoms. life situation, attitude and emotional state. 


onSKkV.ATIONS 

Two types of motility disturbance were noted from fluoroscopic observation. 
One consisted of frequent irregular contractions of the lower fi of the esophagus. 
This type of disturbance has been well described by 'I'empleton-". It was in- 
variably prominent in cardiospasm without marked dilatation of the esophagus, 
but less marked when the esophagus was greatly dilated and elongated. T e 
character of the movements appeared to be uncoordinated rather than pro- 
pulsive. As a result, the barium was milked up and down the esophagus. Often 



ject with cardiospasm. A. Normal respirator Excursion. B. Deep urea 


a globule of barium appeared to bounce as high as the arch of t e aor a an 
then fall like a water hammer, to be suddenly stopped at or near t ^ ^ 
phragmatic hiatus. The second type of change apparently involved a sustaine 
contraction of the diaphragm, with “pinching off” of the column of barnm, 
with diminution or absence of peristaltic activity in the lower half of the esop a 
gus. This latter was often associated with dyspnea of the “I can t get a u 
breath” variety, and has been described in another communication”^ In t ese 
subjects and in numerous asymptomatic individuals, temporary esophagea 
obstruction at the diaphragm could be demonstrated when barium was swa - 
lowed during breath-holding in deep inspiration. Nine of the subjects with clini- 
cal cardiospasm displayed this phenomenon (Fig. 1). 

Comment: Generally speaking, our findings support both the views of Jack- 
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son-- concerning the diaphragmatic pinclicock and the currently widely held 
concept that some cases of “cardiospasm” are due to a hypermotility of the 
lower 3 of the esophagus, commonly designated as ‘‘eso])hagitis”. The dimin- 
ished motility in the jiresence of wide dilatation of the organ has been explained 
on tlie basis of damage through stretching of the neural |)lexuses by the retained 
bolus, although Lendrum-^ has considered the neural damage to be beyond that 
attributable to such stretching. A critical review of the data from various 
sources and the theories concerning the origin and nature of cardiospasm has 
been published by Alvarez-b 

The variability of esojihageal function in relation to problems and conflicts 
of the day to day situation and its modifiability under experimental circum- 
stances arc illustrated in the case records which follow. Ten of the 14 patients are 
described in more or less detail below. 

Hypcrmolilily of esophagus with minimal obslniclion and no dilatalion: Case 1: 
Mr. C. H. A 42 year-old minor business executive com])lained that swallowed food 
Iiad stuck in the substernal region on occision for the previous 2 years. For 4-5 j'ears 
prior to that time, he had noted excessive hiccoughs, often relieved by induced vomit- 
ing. 17 years earlier, he had married a woman whom he considered beneath him soci- 
ally because she had become pregnant as a result of sexual intercourse with him. 
After marriage, the patient became increasingly stiff, pompous and preoccupied with 
sjinbols of respectability'. He was particularly sensitive to any real or imagined slur 
to his dignity or probity. He was wary' of being “pushed around”, and said “I can’t 
stand it when anyone tries to shove any'thing down my' throat.” He had an extra- 
ordinary memory' for past humiliations, and recounted them in the utmost circum- 
stantial detail. His chief concern at the time he came to the New York Hospital with 
troublesome complaints of dy'sphagia was lest his 17 y'ear-old daughter repeat her 
mother’s performance and “disgrace the household”. Fluoroscopic and .x-ray e.xam- 
ination showed the esophagus to be of normal diameter. Y'hen he was relatively re- 
laxed and unperturbed, his swallowing time was normal (5 seconds), as shown in 
T^ig. 2. One week later when he was equally' contented his swallowing time was again 
short (7 seconds). He then submitted to an ordinary' cold pressor test with a great 
deal of tension and dramatic stoicism. He perspired profusely', and during the period 
when his hand was in the ice water, a swallow of barium was retained in the esopha- 
gus for 5 minutes. Marked hy'permotility' was noted. A month later, his swallowing 
tune was 30 seconds on repeated control observations. A discussion was then begun 
ui which the subject of his daughter “fraternizing with somewhat low characters” 
was dwelt upon. At this point, a swallow of barium was retained in the esophagus for 
4 minutes. Later, after strong reassurance, his swallowing time was reduced to 12 
seconds. Thereafter, his swallowing time was repeatedly' found to be normal (Fig. 2) 
until following the occasion of his wife’s leaving him, when again the barium was 
retamed in his esophagus for longer than 8 minutes. After a therapeutic inten'iew in 
which possibilities for reconciliation were stressed, the swallowing time shortened 
again to 10 seconds. 
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Case 2: Mr. F. !.. A 26 year old man had complained of intermittent substernal 
tightness on swallowing for one year. He was chiefl}' concerned over .se.vual inade- 
quacy and failure to consummate his marriage. There was no esophageal dilatation 
(see Fig. 1). ^^’hen put at ease, the barium swallow went through in 9 seconds, 
but when his se.xual performance was pe.ssimistically discussed, he developed tight- 
ness in his chest, siiasm of the lower esophagus, and delay of the jiassage for more than 
five minutes. 

Hypcniwlilily of csopitafiiis tc/V// iulcrmillcnt prolonged obslruclioit and tuimmal 
dilatation: Case 3: Mr. S. IF. A 43 year old Italian baker, had noted almost daily for 
the previous 3 years a sensation of swallowed food sticking in the lower substernal 
region. Frequently, the sensation was followed by regurgitation of the swallowed 
bolus. These symptoms had been noted occasionally since his childhood, but had only 

CARDIOSPASM FOR 2 YEARS 
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Fig. 2. Diagrammatic rejircsentation of delayed passage of barium through the esophagus in a 
subject with intermittent cardiospasm. Eacli black circle represents 1 minute, and the black segments 
are fractions of a minute. (Case 1) 


become seriously troublesome 3 years before he was first seen at the New York Hos- 
pital. 

The patient was born in northern Itaty where he lived until he came to this country 
at the age of 28. His father was a strict, unaffectionate fisherman. Sticking of food in 
the substernal region had first been noted b}'’ the patient when, as a child cooking 
on a campfire with his friends, he often had to run home in fear of being late and in 
hopes of escaping his father’s wrath. The hot potatoes that he had been cooking over 
the fire seemed to stick in his gullet. 

Later, the patient left his family to come to the United States. Here he worked as 
a baker, remained unmarried and lived in comparative isolation. He was taciturn 
at work and rarely expressed his feelings, although he readily felt slighted, humiliated 
and resentful. He recalled unpleasant incidents in the utmost detail, and he often 
brooded for months over the implications of some casual word of an associate or 
seethed repeatedlj’- over the recollection of some fancied slight. 

His current troublesome episode of dysphagia had begun after Ital}’’ had become 
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engulfed in the recent world war, in a setting of anxiety concerning liis i^arents, who 
were still living in Trieste, and guilt over having left them for the comparatively 
comfortable and secure situation in the United States. 

At times of relative relaxation and contentment, this subject displayed no eso- 
phageal obstruction, but it was found during day to day obserx’ations that significant 



C D 

Fig. 3. “Spot-film” X-rays folloiving a single swallow of 30 cc. of barium. A) 7^ min. after swallow 
on day after dispute with “girl friend.” B) 6t min. after swallow on day following reconciliation. C) 
and Dl 6i min. and 30 min. respectively after swallow at a time of conflict concerning employment 
(Case 3) ^ ^ ■ 

delay in the passage of a barium swallow from mouth to stomach occurred in associa- 
tion with the usual symptoms of cardiospasm at times of special conflict as, for e.x- 
ample, when a rival baker’s union obtained pa}' increases for their members. In short 
term experimental situations, it was possible to induce significant esophageal ob- 
structions by bringing up for discussion such sensitive topics as the welfare of his 
family in Trieste or the emplo3'ment policies of the New York baking companies and 
their attitude toward striking emplo3'ees. 
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In I'ig. 3 arc sliown ‘‘s|)nt rilm” x-rays taken at var\’ing intervals after 30 cc. of 
barium had been swallowed. 'I’hey illustrate the range and variability of esophageal 
function during relative security on the one hand aiul conflict on the other. ‘‘A” was 
taken during a period of e.sophageal obstruction and hypcrmotility the daj- after a 
dispute with his “girl friend" which he was unwilling to discuss. “B" was taken a week 
later after their difTerenccs had been .satisfactoril}' patched up. “She’s too good.” 
No cardiospasm was noted. “C” and “D” were taken 61 aiul 30 minutes respectively 
after a barium swallow during the conflict concerning the baker’s strike. On this 
occasion he was espccialh' taciturn and grim. Hypcrmotility was marked and ob- 
struction was apparent for more than 30 minutes. Not until the following day did he 
talk freely about his preoccupations. Then he spoke with evident resentment, and 
said, “We working ])eople should stick together.” He said he had been reminded of 
a personal affront he had sustained in the past, and recounted in the utmost detail 
an incident of 3 years ago when a minor boss at a bakery refused him a Christmas 
vacation. “That still makes me mad.” On another occasion repeated control swallows 
were evacuated from the esophagus within 2 minutes. Then a discussion of his parents 
in Trieste was undertaken in which he caught an implication that he may have, 
deserted them to the Nazis. During this discussion, the barium was delayed 35 min- 
utes in the esophagus. Prompt and vigorous reassurance was then begun, and 10 
minutes later a final swallow of barium had completel}' passed into the stomach within 
5 minutes. 

Case 4: Mrs. J., a 49 year old widowed Greek schoolteacher, complained of pain 
in the mid-chest and between the shoulder blades for one year. Whenever she ate 
at the time the pain was present, food seemed to stick in the midsternal region. 
There was a good deal of hiccoughing, and she occasionally regurgitated a part of her 
meal. Prior to this time, her general health had been good, except for occasional pal- 
pitation and abdominal pain, which led to and was relieved by cholecystectomy for 
gall stones in 1925. 

Born in Constantinople, the patient was the youngest of 5 children. Her father, 
a factory manager, died during her earl)’’ childhood. Her mother was a warm but 
anxious woman who lived to the age of 90. After coming to the United States at the 
age of 21, the patient was married in 1923 to the editor of a Greek language news- 
paper. They were happy together, but the husband died 2 years after their marriage 
shortty before the delivery of her second child and first son. The baby died at 2 months 
of pneumonia. In 1927, mainly because of the pressure of poverty, she married a 
cruel Greek delicatessen owner. The latter deserted her while they were visiting in 
Greece, taking their only child, a 9 day old son, with him. The patient eventually 
managed to return to the United States, but the husband refused to send their son 
to her. 

Following an episode in which the patient accidentally dropped a suitcase on her 
daughter’s abdomen, the latter began to complain of constipation, and she eventually 
died of an intestinal carcinoma. The patient reacted with profound depression to her 
daughter s death. She considered her her only link with her first husband, and 6 
> ears following the death was still continually kissing the girl’s photograph and weep- 
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ing b}' the hour. At the end of the reccnaVorld AYar, tlic patient received news of her 
son, and managed with the help of tlie Red Cross to liave liim brought to the United 
States to live with her. Her husband had been maj’or of a Greek town at the time of 
the Italian invasion, and had escaped to an unknown whereabouts. When her son 
came to live with her, she found that be resembled in many resi:)ccts her second hus- 
band. He was bright, tense, restless and undemonstrative. Her chest pain and dyspha- 
gia began shortly after the son moved in with her. 

Fluoroscopic e.\amination revealed the esophagus to be onlj^ slightlj', if at all, 
dilated, but motor activity was markedly increased and the swallowed barium was 
squeezed up and down in the organ before it gained access to the stomach (Fig. 4). 
On the occasion of the first examination prior to interview, essentially all of the bar- 
ium was emptied from the esophagus within 5 minutes. Following the recital of the 
events described above, however, she appeared tearful, tense and dejected, and re- 



Fig. 4. Absence of significant dilatation of esophagus in a subject with long standing but inter- 
mittent symptoms of cardiospasm. (Case 4), X-ray taken 5 min. after barium. 

peatedly it took approximately 30 minutes for a swallow of barium to be completely 
evacuated from the esophagus. When she was reexamined a week later, she seemed 
even more dejected and taciturn. She said that she couldn’t get her mind oS her 
daughter. When, after 17 minutes, at least 50 per cent of the swallowed barium re- 
mained in the esophagus, she was given 0.2 gm. Sodium Amytal in a 10 per cent solu- 
tion intravenously, in an attempt to induce relaxation and diversion. She resisted 
vigorous attempts at reassurance, and only became more depressed and fixed on her 
conflicts concerning her children. While the barium continued to be held within the 
esophagus she said, “I want to die. I don’t like this world. I want to see my daughter. 

. . . Boys don’t respect their mother My daughter was different I don’t 

want to wake up”. When the e.xperimental observation was concluded 37 minutes 
after the barium had been swallowed, at least 20 per cent still remained in the eso- 
phagus. 2h months later, when the patient was more relaxed and cheerful, the eso- 
phagus nearly emptied in 6 minutes. 
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Siisldiiial Ohslnirlioit 'd'ilh Miidi rntr Ih'ltilalin): nf J'lsopluif^its ami Modcnilc Ilypcr- 
wolilily: Cnsr 5: 'riu.' |)ati(.'nl, Iv. H., was a 52 year old liousewife who complained of 
])ainful sticking of swallowed foofl in the retrosternal region, intermittently for the 
previous 7 years but seriously troublesome for only the jKist 8 months. 

She had had, since her mother’s death 55 years before, numerous complaints in- 
cluding constijiation, nausea, vomiting and epigastric pain. I’ive al)dominal operations 
were done; aj^pendcctomy in 1915, e.xploratory laparotomy in 1914, subtotal hysterec- 
tomy in 1958 and later a bilateral oophorectomy, but desijite these procedures her 
symptoms remained unmodified. ])iagnostic and therapeutic efforts did not become 
focussed on the esophagus until dy.sphagia assumed prominence among her com- 
plaints. 

The patient was born in I’insk, Russia, and came to this countrj' with her mother 
at the age of 14. Her father, a kitchenware importer, had died accidentally at 34, 
but her mother lived to 56 working as a cook and died suddenl}’ of heart disease when 
the patient was 16. 'I'here were 6 brothers and sisters who ranged from 7 to 19 years 
older than the patient. She had little contact with her brothers and sisters. One brother 
was killed in ^^’orld Wkar I and the other died of a complication following a throat 
infection at 24. She identified herself chiefly with her mother, a meticulous, hard 
working woman, somewhat grim and lugubrious, who wept at any mention of her 
dead husband. The patient was her mother’s favorite and lived alone with her from 
the age of 9 until the latter’s death. She feels that she learned from her motJier to 
suppress her feelings and to get on with people by being submissive. She was easil}’- 
humiliated by apparently trivial incidents and often ruminated for days over her 
problems. 

Obesity, varicose veins and the operative scars on the abdomen were the only 
notable findings on ph5^sical e.\amination. X-rays revealed diverticulosis of the sig- 
moid. 

The earliest x-ray study of the barium-filled esophagus revealed evidence of ob- 
struction near the level of the diaphragm with moderate dilatation above. 

Considerable variability in the diameter of the esophagus gave evidence that hyper- 
motility was associated with the obstruction. At the time of the experimental ob- 
servation, her esophageal disturbance was minimal and the swallowing time was 
repeatedly less than 15 seconds. When suddenly reminded of a domestic conflict, 
how^ever, the length of time required for a sw'allow^ of barium to pass from hypo- 
pharynx to stomach w'as lengthened to 30 minutes. Following reassurance, the eso- 
phageal obstruction w^as relieved and the swallowing time w^as again 15 seconds. 
Surgical esophagogastrostomy was performed September 1947. Following operation 
the esophagus emptied promptly but pain in the substernal region persisted on oc- 
casion and she suffered an intensification of her complaint of nausea. 

Case 6: R. S., a 57 year old Jewdsh housewife, born in Galicia, came to the United 
States at age 25. For 5 years she had noted the sensation of sw^allow'ed food sticking 
in the substernal region. This w'as associated wdth excessive belching and pain w'hich 
could be relieved by regurgitation. 

Her father, who died at 67, had been a tense, rigid man, subject to bouts of diar- 
rhea. Her mother apparently had Raynaud’s disease. 
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The patient was the eldest of 4 girls and a bo}'. Her childhood in Eurojjc was re- 
called as an unhappy one because of her parents’ cold, unaffectionate nature. She 
early learned to suppress her feelings and sought approval by being “good”. During 
early adolescence she began to be handicapped b\’ jirogressive mj^opia and displayed 
the cold, blue hands of Raynaud’s disease. She became increasinglj’^ sensitive con- 
cerning these disabilities and, though she never showed her feelings, she would brood 
arrd weep in solitude for days over the most casual slight. Her only warm attachment 
was to a 3 'ounger sister who died in 1937 of tuberculosis. 

She had 12 j'ears of schooling in Europe and was married at 23 to a man whom she 
considered “unclean” and with whom she was never happj\ She divorced him before 
coming to the United States. 

In this countrj' she married a man 20 j’ears older than herself, (“I was never at- 
tracted to him, 1 loved him like a father”). Her sj'mptoms of esophageal obstruction 
began in a setting of e.\treme se.vual frustration and conflict. While her aging husband 
made more and more vigorous se-xual demands on her he became increasing^ im- 
potent. He continual^' aroused her almost to the point of orgasm, but he was never 
able to achieve an erection to consummate the episode. The patient resorted to clan- 
destine masturbation. She felt a great deal of guilt over this as well as dejection, 
humiliation and resentment against her husband. She became more and more seclusive 
and preoccupied with her physical deformities. “I have been denied everj'thing. I 
haven’t had a happi-- day in mj’’ life”. 

Abnormalities noted on phj^sical examination included hypertension (B.P. 154/96), 
convergent strabismus, bilateral nuclear cataracts, advanced mj’^opia, atrophj’' and 
scarring of the terminal phalanges of hands, emphysema and obesity. 

X-rays revealed marked dilatation and slight elongation of the esophagus with a 
variable degree of obstruction. (Fig. 5.) 

At the first 3 experimental sessions evacuation of a single swallow of barium from 
the esophagus required approximately one hour (Fig. 6). She was dejected and tearful 
and could not be distracted from her morbid preoccupations with her “tragic lot”. 
Accordingly, she was admitted to the hospital. She was greatl}"^ relieved and pleased 
to be afiorded a respite from her husband’s continual sexual stimulation and promptly 
her swallowing time shortened to 5 minutes. She was cheerful, relaxed and free of 
S 3 TOptoms. Two days later the swallowing time was obserx'ed to be 5 minutes agam. 
On this occasion, after she was reminded of the need to return to her husband upon 
ultimately leaving the hospital, she became tense, wept briefly and a fresh swallow of 
barium was dela 3 ^ed in the esophagus for 15 minutes. Following this observation she 
was quickty reassured and encouraged and then again asked to swallow barium. This 
time the opaque material was emptied into the stomach within 3 minutes. MTien she 
came to the laborator 3 " the following day, however, the patient was tense and de- 
jected. After much hesitation she .tearfull 3 ’^ confessed her inability to give up mastur- 
bation. Vigorous efforts at reassurance apparently had little effect on her. Her 
preoccupation with her own guilt soon became diluted with feelings of resentment 
humiliation and frustration which arose out of interpersonal conflict with the other 
patient in her room. She considered the latter’s attitude to be haughty and insulting. 
She was unable to sleep because her companion made a noisy disturbance at night and 



410 


.S77iir.lA’r WOLF AS!) THOMAS V. ALMV 


Vvl. 13, So. 5 


always had her own way with tlic nurses in the matter of wliether tlie window sliould 
be up or down. On 3 successive fluoroscopic oliservations extending over 4 days the 
barium was retained in the esopliagus for more than an hour, more than half an 


Fig. 5. Cardiospasm for 5 years, a) .\-rav at time of admission to hospital; b) 3 weeks Jater- 
film taken during quiet breathing; c) same dav— olistruction at level of diaphragm during full in 
spiralion. (Case 6) 

r.ARDIOSPASM FOR 5 YEARS 
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"CONFESSION 
OF MASTURB." 


I'VE HAD 3 DAYS 
OF PEACE" 


Fig. 6. Diagrammatic representation of variability of esophageal function from dav to daj' and 
curing several experimental observations. Each black circle represents 1 hour. (Case 6) ' 

hour and approximately an hour. Finally, much to her relief, she was moved to a 
sm^, e room. When examined 3 days later she appeared relatively relaxed and 

cheerful. Her swallowing time was only 3 minutes and she averred, “I have had 3 
days of peace”. (Fig. 6.) 
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ConwiaA: AlUwugl^ the esophageal obstruction in this individual was markedly 
variable and corresponded closely to her life situation, attitudes and mood at the time, 
motor activity in the esophagus was never pronounced, being less than described in 
the patient R. D. above. 

Sustained Obsiruclioii icilh Marked Dilalalioii and Elongation of Esophagus and 
Little Evidence of Uypernwtility: Case 7: Mr. G. F. was a 37 year old married ac- 
countant who had noted over the past 10 years frequent sensations of food slicking 
in the retrosternal region associated with pain and often relieved bj' regurgitation. 

He was born in New York City, the oldest of 4 children of German Jewish im- 
migrants. His father was a restrained and mild mannered tailor who avoided responsi- 
bility and toward whom the patient was aware of feeling some contempt. His mother 
was an unaffectionate, somewhat domineering woman, (“I don’t ever remember kiss- 
ing my mother”). She was e.xtremely ambitious for social and financial success for the 
patient and withheld from him approval and support whenever he failed to e.xcel. 
The patient was a feeding problem in infancy and childhood and was forced to eat by 
his mother. He also displaj'ed temper tantrums from earlj' childhood and bit his nails. 
He recalled feeling intense resentment for a sister whom he considered favored by his 
mother. Under pressure from the family he graduated from college with honors in 
1933. He failed his first e.xaminations for C.P.A., however, and it was at this time that 
his dysphagia began. Two years later he left home in protest against his parents’ 
authoritarian attitude. In 1939 he married, with full approval of both families, a 
girl 16 years older than himself. Their adjustment was generally good from the be- 
ginning. The patient was at first apprehensive concerning his ability to finance a 
family but )delded to his wife’s pressure to have children. At the time he was seen by 
the authors, he had a son, six, and a daughter, four. Both he and his wife were aware 
that they favored the girl. (“The son is unfortunately like me but I trj’’ to like him”). 

The patient was inclined to harbor grudges for long periods of time, to brood over 
frustrating or humiliating episodes. Often he recalled unpleasant events in much 
greater detail than did those with whom he shared them. He, himself, had noted the 
close correlation between his dysphagia and his situation and emotional state. His 
worst attacks had occurred at times of frustration in his work or home life, as, for 
example, when out, of a sense of duty he entertained his sister and her husband at 
dinner and they arrived at his house late without apologj’- or explanation; or when it 
was necessary for him and his wife to sleep in the living room in order to accommodate 
his recently widowed father-in-law. He was usually free of symptoms when on holiday. 

Examination of the patient revealed no striking findings. He was a small, slender 
man but not at all emaciated, appearing about his stated age. 

X-rays of the esophagus showed the organ to be greatly dilated, elongated and. 
tortuous. (Fig. 7.) 

On the first 4 occasions on which he was observed e.xperimentally moderate hyper- 
motility of the lower end was noted. The barium swallow remained within the 
esophagus throughout the period of obserc^ation. He was tense, dejected, occasion- 
ally tearful and deeply preoccupied with guilt concerning his relationship to his 
children. His anxiety was accentuated by his daughter’s liavmg a severe bout of 
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asthma. As her coiulition cleared ui) and as the patient, under treatment, began to 
resolve some of his own conflicts, his home situation improved and with it his 
dysphagia disappeared. (“I am happier because I feel much more warmly toward 
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Fig. 7. Markedly dilated and tortuous esophagus in a patient with advanced cardiospasm. 
(Case 7) 
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Fig. 8. Dii^rammatic representation of variability day to day and during several e.xperimental 
observations. J5ach black circle represents an hour. Note relatively normal emptying of the esophagus 
on occasion, despite advanced deformity. (Case 7) 


m\ son now ). Four successive swallows of barium were cleared through the esopha- 
gus withm 30 seconds despite its elongation and tortuosity. (Fig. 8). 

Ca5e S. C. L., a 50 j^ear old w'hite American housewife, had noted the sensation that 
a ow eel food stuck in the retrosternal area off and on for 20 years. Attacks occurred 
'pi when e.xtra people w'ere suddenly brought home for dinner. 

ition la een seriousl}-- troublesome for 2 years, and since then had been 
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associated with attacks of severe dyspnea, cougli and wlieezing, relieved by injec- 
tions of epinephrin. 

The patient came from an Early American background. Both parents were stifT, 
puritanical individuals. Up until her death, which followed a cholcc3'stectomy at the 
age of 68 , her mother complained of dj’sphagia similar to the patient’s. It was during 
her mother’s terminal illness that the patient’s dysphagic symptoms began. The 
patient had alwa3’s been greatl3' concerned with the approval of those about her, 
and in particular her mother. She felt that her own domestic responsibilities had kept 
her from adequatel3’- caring for her mother’s needs. She was, general^ speaking, timid 
and perfectionistic, readih' moved to tears and an.vious in the face of unpredictables. 
X-ra3" and fluoroscopic stud3' during a not ver3' troublesome period revealed the 
esophagus to be hugety dilated and tortuous. There was no obstruction to the flow 
of barium, however, although the material puddled and remained in the lowest loop 
of the sigmoid deformit3' of the esophagus. After 3 swallows of barium were observ^ed 
to enter unobstructed into the stomach, the patient was told her condition required 
a surgical operation. She immediatel3' became tense, tremulous and tearful, and flatl3^ 
refused the suggestion. She was promptly given a fresh swallow of barium. This time 
complete obstruction was noted at the level of the diaphragm. There was no evident 
motor activit3" in the esophagus, but the barium was retained for more than hours. 

Stages of Esophageal Changes in Cardiospasm and their Reversibility 

If it were true, as suggested above, that the natural histor3' of cardiospasm 
includes a continuum starting with hypermotility and increased contractile 
state of the es'bphagus, followed by the dilatation inevitably associated with 
obstruction and ultimately ending as an elongated, stretched and atonic organ, 
one should be able to identify such changes in patients followed over the years. 
Opportunit3’^ to check the validity of this proposition was available from earlier 
records and x-rays of subjects in our series. In only one case of cardiospasm 
were x-rays available from the time' of onset of obstructive symptoms. The 
series of films appears to support the postulate that hypermotility and general- 
ized constriction precede the stage of dilatation and atony in the esophagus 
(Fig. 9 ). 

Case 9 : The patient, T. K., a 33 3^ear old housewife, had noted a feeling of sub- 
sternal pressure immediately after swallowing for 3 years. Excessive hiccoughing oc- 
curred for several da3's at the time of onset. X-rays taken within a few weeks showed 
hypermotility of the esophagus which was labelled esophagitis (Fig. 9 A). Three years 
later, the characteristic esophageal dilatation of cardiospasm was evident (Fig. 9 B). 
Following surgical esophagogastrostom3’-, the esophagus resumed its original non- 
dilated appearance. 

Gill and Child-^ have reported effective reduction in the lumen of the 
esophagus by a surgical esophagogastrostomy even in subjects unth relatively 
advanced dilatation. 
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Under suitable eireumstanees, even without operation, it was ai)parently 
possible for the morlud eliain of events referred to above to be interrupted and 
the ]')roccss reversed, with reversion of a moderately dilated esophagus to one 
with a normal diameter. 


Case 10. 'Flic patient, K. C'., a 40 year old housewife, had begun 7 years before to 
have substcrnal sticking sensations and the regurgitation of food after almost ever)* 
meal. During this time she had lost 16 pounds. 

The jiatient had been born in Poland, the second child of five of a small retail mer- 
chant. She was scjiaratcd from her father from ages 4 to 12, because of the war. 
Both parents, c.spccially the father, were humorless, unafTectionate people. The 
patient was dominated by her older sister, with whom she had manj' disputes con- 
cerning household duties, such as washing the dishes. The sister always won these 
arguments because the patient was unwilling to press her point. At times when her 
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Fig. 9A. “Esophagitis”. Undilaicd but parllv obstructed esophagus a few weeks after onset of 
symptoms of cardiospasm. (Case 9) ’ . • i, j 

Fig. 9B. The same patient three years later, showing tvisical findings of cardiospasm with moder- 
ate dilatation of the esophagus prior to operation. 


sister, with whom she slept, wet the bed, the patient would be forced to change places 
and, lie in the wet portion. Instead of retaliating against such acts of aggression, the 
patient learned to get along with people by being submissive. At age 18, she married 

a milliner, and by him had two daughters. Botli manifested frequent anorexia and 
vomiting in infancy. 

The onset of regurgitation had followed an emergency appendectomy performed 
on her eldest daughter. The patient felt that she was responsible for delaying this 
necessary- procedure. Later, her older sister was hospitalized with her third pregnancy, 
complicated by pneumonia. For this reason, the sister’s two children were left with the 
patient. At the same time, a younger sister had broken her leg in an automobile ac- 
ci ent and the patient’s husband had lost his job. She reacted to these problems both 
A 1 by complaining to others. When her older sister 

to "bp'r T patient, exhausted, quickly returned the sister’s children 

ns ea o eing thanked by the sister and her husband, she was denounced 


November 1949 EXPERIMENT A L OliSER VA TIONS ON CA RDIOSPA S M 


415 


for not having kept the children longer, during the sister’s convalescence. At this, she 
said she was overwhelmed, and felt alone and frustrated in her desire to help others. 
For some time thereafter, she vigorously devoted herself to serving others in order to 
satisfy her conscience, but she nevertheless felt depressed, and brooded over the fact 
that she was rewarded neither by monc}' nor by gratitude. 

Physical e.xamination revealed no significant abnormalities. X-ra 3 ’s of the eso- 
phagus showed typical cardiospasm with moderate dilatation of the esophagus (Fig. 
10 A). 

She was treated by various medical measures over a jieriod of 21 j’ears. Dilatations 
of the esophagus gave partial relief for one day each, and with this slight improvement 
the patient went to work. She became less preoccupied with her older sister’s in- 
gratitude and felt less compelled to do good to others in order to satisfy her conscience. 
With this change in attitude, there was profound improvement in her esophageal 
function. Regurgitation occurred only rarefy; the substernal sticking sensations be- 
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Fig. lO.A. Marked dilatation of esophagus 7 years after onset of symptoms of cardiospasm. 
Fig. lOB. The same esophagus 6 years later, after partial subsidence of symptoms. (Case 10) 


came intermittent, milder, and could be relieved by drinking water. She regained her 
lost weight. Exacerbations of symptoms could now be exactly correlated with periods 
of stress, as when her newlywed daughter’s husband left her. 

During 1948, film and fluoroscopic e.xamination of the esophagus showed no dilata- 
tion of the organ. There were, on the other hand, vigorous, uncoordinated, sometimes 
retrograde contractile waves traversing the esophagus from the arch of the aorta to 
the diaphragm (Fig. 10 B). 

Other subjects: Four other subjects with cardiospasm not described here in 
detail were similarly studied. Clinically, all 4 fell into the category designated 
above as “moderate dilatation of the esophagus, etc.”. In all of them, it was 
possible to correlate episodes of symptomatic exacerbation and remission noth 
variations in life situations, feeling state and attitude. Also, in the short term 
experimental situation variability in the degree of esophageal obstruction was 
demonstrated in association udth changes in the emotional state. 
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Epitome of the persona lily of the patient 'wilh eardiospasni 

It will be evident from the brief descrif)tion of each subject that from the 
characterologic point of view, certain attitudes and traits are common to those 
with cardios])asm. As a grouj'), they are dour, humorless, wary, suspicious, non- 
committal and defensive rather than aggressive in their dealings with day to 
day problems. Moreover, they are given to suppressing rather than e.vpressing 
their conflicts and feelings. They are circumstantial, bear grudges and brood 
unusually over minor slights and humiliations. In short, in their attitudes and 
behavior, the}’’ are ruminative, and rumination is suggested by their esophageal 
dysfunction. 

Cardiospasm as a protective reaction to noxious stimulation 

In view of the consistent!}’’ observed relationship betweei’i stressful situations 
and the occurrence of obstructive esophageal changes, the possibility suggested 
itself that this change might occur as part of a defensive reaction of the organ- 
ism, appropriately following the ingestion of noxious agents, but less helpful 
in dealing with frustrations and humiliations encountered in day to day living. 
In an effort to elucidate this question, healthy persons were subjected to a 
graded series of noxious stimuli, first directed at the gastro-intestinal tract, then 
generally at the integrity of the organism. Finally, the subjects were e.xposed to 
noxious stimuli of a symbolic nature. 

A healthy 23 year-old female was repeatedly observed fluoroscopically during 
swallowing. Under ordinary circumstances, the swallow of barium was com- 
pletely evacuated from the esophagus in 8 seconds or less. Accordingly, a mix- 
ture of barium which was thinner than usual was prepared so that after chilling 
it had approximately the same consistency as the mixture usually used at room 
temperature. Upon swallowing the mixture at 6.5 degrees C., she noted an un- 
comfortable sensation of cold in the retrosternal region. The barium began to 
enter the stomach within 2 seconds, but complete emptying of the esophagus 
was delayed until 7 seconds. Marked increase in motor activity in the esophagus 
was noted. She was promptly given a second swallow. This one began to enter 
the stomach in 3 seconds, but complete passage was delayed until 50 seconds. 
Throughout the interval, vigorous contractile activity was noted, with irregular 
constrictions of the lower half of the esophagus which milked the barium back 
as high as the arch of the aorta. By this time, the cold sensation was moderately 
distressing. Following a third swallow, a substernal tensation of tightness was 
noted. Most of the barium remained in the esophagus for more than 2 minutes, 
and the phenomenon of “pii^ching off” with each descent of the diaphragm 
was noted. In addition to this, the contractile activity of the lower f of the 
organ ■\\as more marked than ever. Fig. IIA is a spot film taken 2 minutes after 
s%\ allow ing. After 30 minuts rest, the subject was given a series of three swal- 
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lows of hot barium at 63 degrees C. With each swallow there occurred a sensa- 
tion of burning in the esophagus, and marked increase of motor activity was 
noted. The esophagus was emptied in 12 seconds after the first, 2.5 after the 
second, and after the third, the barium remained for more than one minute. 
Fig. 1 IB is a spot film taken at one minute. I'inally, after another rest of one 
half-hour, the subject swallowed the standard barium mixture, to which had 
been added approximately 20 drops of tabasco sauce. A painful sensation of 
burning accompanied each of 4 swallows and persisted for several minutes 
tlrereafter. The esophagus emptied in 44 seconds after the first, 46 after the 
second, 25 after the third and one minute after the fourth. Following this fourth 
swallow, she noted dyspnea with difficulty in getting a full breath, and “pinch- 
ing off” of the barium at the diaphragmatic level was quite plain. 



ll.\ IIB 

Fig. ll.it. Transitory evidence of cardiospasm in a normal subject following ingestion of e,vtremely 
cold barium. 

Fig. IIB. Transitory evidence of cardiospasm in a normal subject following ingestion of extremely 
hot barium. 

Comment: The fact that cardiospasm could be provoked by the application 
of such noxious stimuli to the esophagus was first demonstrated by Kronecker 
and Meltzer-® and later by Von Miculicz-''. 

Transitory cardiospasm in normal subjects following general threats 
to the organism. 

The biologic pattern of esophageal constriction is altogether appropriate as 
a defense against ingested irritants. In order to determine whether or not such 
a reaction might be invoked, perhaps less appropriately, under other circum- 
stances, 20 healthy persons were subjected to a variety of stresses while their 
esophagi were observed fiuoroscopically. While under neutral conditions, the 
swallondng time of all these subjects was twelve seconds or less. 

Fourteen indmduals were e.xposed to pain induced by immersion of the hand 
in ice water. Onl)- three of these appeared to be significantly distressed by this 
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c.xpcricncc. These three displayed an increase in (heir swallowing time to 25 
seconds or longer. In 11 subjects, much more prolonged and distressing pain 
was produced by compre.‘;sion of the head with a metal device equipped with 18 
constricting screws, hour of these sid)jects were aware of a significantly trouble^ 
some conflict between desire for self-pre.servation and desire to appear as brave 
as their fellows. 'J'he.se four showed delay in the passage of barium through the 
csojdiagus from 42 to 102 seconds. 'I'wo subjects failed to react with esophageal 
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Symptoms and siyiis obscn'cd dnrint^ experimental stress {headscreie) in elreen subjects 


Weakness 

,S 


4 

Giddiness 

6 

I N'ausea 

7 

Diastolic hypertension 

7 

j Vomiting. , ... 

1 

Bradveardia 

1 

1 . . 

7 


Yawning 

3 

Sweating 

10 

Latent Tetanv 

3 

Flushing of skin 

8 



Seborrhea 

6 

Photopliobia 

4 

Pallor, cold skin . 

I .nrrimnf ion 

2 
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CONTROL COLD PRESSOR TEST HEAD BAND 

C) » • 


BEFORE EXAM. AFTER EXAM 

• ••O 0 

_ . SECONDS 

I'lG. li. Normal subject in wliom a sj’mbolic threat was more effective than pain in producing 
esophageal constriction. 

constriction to the cold water, but required 45 and 60 seconds respectively to 
evacuate the esophagus during headache. 

The other symptoms and signs displayed by the subjects during this formi- 
dable experience are listed in Table 1. They indicate that the reaction to stress 
vas a generalized one. Sweating, sighing, nausea, and diastolic hypertension 
vere especially frequent. In three individuals, hyperventilation was severe 
enough to produce latent tetany, manifested by positive Chvostek and Trous- 
seau signs. Five students who had undergone both the ice water and the head- 
'crew e.xperiments were fluoroscoped almost daily for two weeks. At the end of 
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this period, they were due to lake important oral examinations. In the first 
week, their “mouth to stomach’’ times were less than 12 seconds in all instances. 
Just before the examinations, two of the group who had not been affected bj^ 
the cold pain or by the headscrew had swallowing times prolonged to nearly 
2 and over 3 minutes respectively. They felt that the chance of failing was a 
greater threat to their security than were the earlier painful stimuli. A third 
subject reacted to all three stimuli by partial esophageal occlusion. He emptied 
his esophagus in 10 seconds when relaxed. When his hand was in ice water, he 
required 45 seconds, and with the headscrew, 60 seconds. Before his oral exami- 
nation he took three minutes and a quarter. Throughout this period, marked 
hjqjermotility of the lower half of the esophagus was noted. After the examina- 
tions, his esophagus again functioned normall}’^ (Fig. 12). 

DISCUSSION 

These data and the studies of others indicate that the dilated, elongated, 
and obstructed esophagus of cardiospasm may be the end state of a process 
which in its early stages is reversible, and which is never entirely static. Two 
mechanisms appear to participate in this process. The principal one includes 
irregular contractile actixdty of the lower § of the esophagus which fails 
smoothly to propel the bolus and often leads to regurgitation. The second 
mechanism involves localized obstruction just above the cardia due presumably 
to forceful contraction of the diaphragm and reduced activity in the lower half 
of the esophagus. Both of these mechanisms were observed in this study, not 
only in patients with cardiospasm but also in healthy persons under stress. 
In general, the esophageal hypermotility and dysrhythmia has been more 
prominent in early cases, and in those whose esophageal obstruction is milder 
and more variable. The observations indicate that one mechanism may sup- 
plant the other in the evolution of the disorder in an individual patient. Our 
data suggest that the “entity” often designated as “diffuse spasm of the esopha- 
gus” or “esophagitis” may represent an early or mild phase of the “entity” of 
“cardiospasm” or “megaesophagus”. 

It would appear that the phenomena of cardiospasm occur as part of a bio- 
logic pattern of defense, which is appropriate when used against ingested irri- 
tants, but which is also used, less appropriately, by certain persons in their 
adaptation to more general stresses or threats to the security of the organism. 
Wien this pattern is involved continuously or for long periods, as it is in certain 
“ruminative” individuals, there is evidence that it may lead to the symptoms 
of d3^sphagia and ultimatelj’' to the structural deformities of cardiospasm. 

It is of special interest that the behavior of the esophagus and the degree of 
obstruction, even in the presence of advanced structural change, may be modi- 
fied predictably during variations in attitude and emotional state. This strongly 
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supports tlic suggestion that these jiaticnts may profit by theraiyv directed at 
imjjroving the personality adjustment, 'fhe occurrence of spontaneous im- 
provement in a patient with a greatly dilated esophagus (Case 10) leads us to 
suggest that the decision whether to treat the person as well as his esophagus 
should be based not upon the anatomical and functional state of the esophagus, 
but upon a thorough apjiraisal of the possibilities for improvement in the life 
situation or in the patient's adjustment. 

SUiMM.ARY AND CON’CI.IT.SIOXS 

Repeated fluoroscopic observations of swallowed barium sulfate were made 
on 14 patients with well-established cardiosj)asm. It was found that the eso- 
phageal obstruction of cardiospasm was often associated with marked hyper- 
motility of the lower j of tlie esophagus. Irregular contractile activity was 
noted even in the presence of moderate dilatation of the organ. Only when the 
esophagus was widely dilated and greatly elongated was the motility absent. 
The degree of esophageal obstruction in 9 of 14 subjects with cardiospasm 
could also be intensified by increase in the contractile state of the diaphragm, 
as in a deep breath. 

Exacerbations or remission of symptoms in these subjects could be correlated 
with periods in their lives of stress, on the one hand, or relative security on the 
other. Moreover, in short term experimental observations, it was noted that a 
discussion of emotionally charged topics was associated with hypermotility 
and obstruction in the esophagus, while relative security and rela.xation were 
associated with diminution or disappearance of the phenomena of cardiospasm. 
In a normal subject, the esophageal changes of cardiospasm were induced by 
the application of local no.xious stimuli in the form of heat, cold, and a chemical 
irritant. Among other normal subjects, a few reacted with cardiospasm to gen- 
eral threats and stresses, including symbolic ones. These data lead to the 
inference that cardiospasm may occur as part of a biologic reaction to stress, 
functional and reversible in its early stages. 
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Division of Mfiliciitf, .\fityo Clinic, Rochester, Minnesoht 

One of the curious features about spasm in two places in tlie digestive tract 
is that there can be a marked blockage of the food or its residues without any 
macroscopic sign that anything locally is wrong. J am speaking of cardiospasm 
and the narrowing at the distal end of a Hirschsprung's colon. In these places 
there is no local h3'j)ertrophy of the muscle such as one would e.vpect if there 
had been conflict of one segment with others orad to it. 

There are rare cases, also, in which this sort of thing is found in the jejunum. 
I remember a girl who had to be ojierated on for a subacute intestinal obstruc- 
tion. The surgeon found at the lower end of the dilated segment a contracted 
“napkin ring” of what looked like normal bowel. When this was short circuited, 
the girl got over the obstruction. A similar case of obstruction in the ileum was 
reported by Perrot and Danon with a histologic demonstration of injury to 
the myenteric plexus (see Whitehouse and Kernohan*). Another case of dilated 
small bowel resembling a megacolon and without obvious obstruction was seen 
by Dr. M. A. Spellberg of Chicago. 

A SIMPLE EXPLANATION 

The literature is full of complicated and highly theoretic explanations for 
this sort of behavior of the cardia and bowel but, curiously, in the last twenty- 
seven years, few of the writers on this subject have ever mentioned the ex- 
tremely simple explanation of the phenomenon which I offered in 1922. Perhaps 
then it seemed so simple as to be preposterous! Also, because the note was 
buried in a book, few clinicians ever saw it. 

What happened some thirty-five years ago was that while reading everything 
I could find on smooth types of muscle, I found that in lower forms of life, such 
muscle, if separated from its nearest ganglion cells, usually contracted down 
and stayed contracted. This can be seen beautifully in a slug, as shown in 
figure 1 taken from BiedermaniP. 

An important feature of this explanation is that one does not have to drag 
in any complicated theory about autonomic nerves centrad to the ganglions in 
Auerbach s plexus, and one does not have to spin theories about an antagonism 
between the sympathetic and the parasympathetic nerves. All one has to do 
to explain the spasm is to demonstrate destruction of those ganglion cells which 
are in immediate connection with the muscle. 

A possible objection to this idea is that in view of some observations I once 
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made ou tkc bowel of rabbits, one must wonder how a contracted ring of muscle 
could so thoroughly obstruct the bowel orad to it. What T showed in rabbits was 
that if one divides the small bowel and restores continuity with a short piece 
of glass or rubber tubing, the rush waves go through the inert segment, and on 
reaching the bowel beyond, the intestinal contents stimulate it and start up a 
new wave (Alvarez, 1924)“. For some as yet unknown reason, the segment of 



Fig. 1. To show how the nerves function to keep muscle from contracting into a knot: a, Heli.v 
pomatia after denervation of the right rear quarter of the foot, b, Helix pomatia after denervation 
of the rear half of the foot. The dotted line shows the appearance of the animal before section of the 
nerves (from Biedcrmann’) . 


bowel without ganglion cells seems to block peristalsis much more efficiently 
than if it were dead and inert. 

CONFIRMATION OF THE SUGGESTION 

After discovering the peculiarity of smooth muscle in articles by Bayliss 
and Starling*, Magnus^, Jordan®, Biedermann- and others, and glimpsing what 
it could mean in explaining cardiospasm and Hirschsprung’s disease, I started 
searcliing through the literature, and in the second edition of my Mechanics of 
the Digcsiivc Tracf I was able to report DaUa VaUe’s® finding of an absence of 
the myenteric plexus in the unyielding segment at the distal end of the dilated 
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out any dilTicully. In tliis way tluw Iced their youny. 1 have reported the cases 
of men who ajiparcntly were horn without a cardia, and who suffered much 
because of this lack.^'’ One such man «)ften has to slee]> in a chair l)ecause if he 
lies down, gastric juice may run out of his nose. In his case e.vamination with 
roentgen rays and the esophagoscope showed lU) sign of a constriction where 
the cardia should be. 'I'his man. probably, lias a throwback to some of his avian 
ancestors. 



Fig. 2. The sharp change at the cardia of man from the esophageal to the gastric mucosa. 

THE SUGGESTION THAT THE CARDIA IS AT THE HIATUS IN THE 

DIAPHRAGM 

Several writers have suggested that the cardiac valve is really situated at 
the hiatus of the diaphragm and that its closure is due to a pinchcock action 
of the diaphragmatic muscle. Most of the evidence is against this. Some of 
the best evidence against it is that obtained by the English surgeon, Mr. Rod- 
ney Maingot,®* who, in many cases, has done a Ramstedt type of operation 
on patients with cardiospasm. He just slit the muscle of the lower part of the 
esophagus and the cardia, and in all but 2 of his patients got a fine result. 
Since he did not do anything to loosen up the diaphragm this shows it had 
nothing to do with producing the shut-off. 
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TSE EIGEDITY or THE C(\ia)lA IN CASES OP CAKDIOSPASM 

From the point of \'ie\v of a physiologist or a pathologist trying to explain 
cardiospasm, one of the big puzzles is why the ring of tissue at the cardia be- 
comes so firmly contracted that, in order to open it up, one has to use con- 
siderable force in dilating it. One would think that in order to get such a rigid 
ring, either the muscle would have to hjTjertrophy greatly, or else much connec- 
tive tissue would have to form. But, actually, neither of these changes is ever 
found. The cardia from a patient udth cardiospasm looks to the pathologist like 
that from a normal person. One can easily stidc one’s finger through the 
opening, which indicates that the trouble is not so much spasm as an inability of 
waves to pass. This observation caused Hurst to coin tire word “achalasia^%” 
Puzzling also is the fact that a cardia can function so perfectly again after it 
has been dilated. One would expect it to remain open so that gastric juice would 
be strangling the patient at night, but it does not. 

PSYCHIC INFLUENCES IN THE PRODUCTION OF CARDIOSPASM 

There can be no doubt that in many cases of cardiospasm, psychic disturb- 
ances hai'e an influence, but in most cases it seems equally obvious that they 
cannot cause all of the trouble. It is hard to understand how they could produce 
the sort of firm contraction which needs dilation. One can see how it might 
produce this after several years, but in some cases one gets a histoiy of only a 
short period of malfunction. Thus, recently, I sawa stout, sensible, cheery man, 
who suddenly, two weeks before, had found himself unable to swallow. So far 
as I could find, there had been no psychic upset, and he did not seem to be 
either nervous or worrisome or psychopathic. But his cardia was already so 
firmly contracted that it had to be fordbly dilated. 

Perhaps in many cases psychic influences can precipitate spasm in a cardia 
that has long been undergoing pathologic changes. To illustrate; a refugee 
physician came one day to say that carrfiospasm had just developed. I asked 
him if he had recently received bad news from Poland, and he said, yes, that 
just before the spasm came he had been shocked at hearing that his mother and 
sister had been brutally misused by the Nazis. It seemed to be a perfect case 
for the psychiatrist, but roentgenologic examination showed a large carcinoma 
at the cardia ! I have seen several such instances. 

THE LOGICAL TREATMENT FOR MEGACOXON 

It would seem that when a megacolon terminates in a ring of nonconducting 
musde the logical treatment would be for a surgeon to remove the ring. Un- 
fortunately, Dr. Claude Dixon tell^me that in only about half the cases he has 
studied was there such a ring. In the other half, the dilatation extended pretty 
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much to the anus. He and Dr. li. Mardcn Black have tried removing only this 
blocking segment but without success. Now Dr, Or\'ar Swenson’^ with Drs. E. 
B. D. Neuhauser and L. K. Pickett have performed the operation of removing 
the lower end of the colon with good results in 33 cases. After surgery the size 
of the colon diminished as shown by roentgenograms. This operation is certainly 
a hopeful one now to try out. All others except colectomy seem to have failed. 

SUMMARY 

In 1922 the writer suggested that since smooth muscle contracts down into a 
knot when separated from its nearest ganglion cell, the simplest explanation 
for cardiospasm and the blockage at the distal end of a megacolon would be 
loss of the ganglion cells in Auerbach's plexus. Since then a number of patholo- 
gists have found the expected loss of ganglion cells whenever they have looked 
for it. It would appear, then, that this very simple explanation for the partial 
blockage has been well established. 

Attempts in the laboratory to destroy the local ganglia have not been suc- 
cessful because they are so highly resistant to noxious influences. 

There is a little evidence to show that injuries to extrinsic nerves of the 
cardia or colon have some influence on the spasm, but usually it is not great. 
Sympathectomy for the cure of Hirschsprung’s disease has not worked well. 
The logical operation is to remove the obstructing ring of gut and this has now 
been done by Swenson, Neuhauser and Pickett vnth. good results. 

Man has no ring of thickened muscle at the cardia. Some fishes and the birds 
that regurgitate their food whole have no cardia. Some animals that hang 
upside down have a strong cardia — as one would expect. In rare instances, men 
have no cardia, so that when they lie down gastric juice runs out of the nose. 

The suggestion that the cardia is pinched closed by the diaphragm is not 
well supported by facts. 

It is curious that in cardiospasm the ring which is so firmly contracted that 
it can be dilated only with force, is not hypertrophied and is not reinforced with 
connective tissue. 

In some cases psychic trauma may bring on or reinforce cardiospasm, but it 
does not explain the rigidity of the cardiac ring. The logical and apparently the 

best treatment for megacolon is the surgical removal of the obstructing segment 
of bowel. 
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MIjXTIPLE polyposis of the colon* 


Gixn'n H. SaiANTZ, M.D. 

From the Dcparlmeiil of Surfiery, St. Luke's Uospital, Bethlehem, Pennsylvania 

Diffuse or disseminated polyposis of the colon has long been recognized as 
a separate and distinct disease entity. It is of interest because of its tendency 
to affect different members of the same family; it is important because if left 
unchecked it will eventually cause tlie death of tlie patient because of its rela- 
tionship to malignancy. It imposes a great responsibility upon the physician to 
insist that the proper diagnostic tests and procedures are carried out on any 
patient suspected of ha^^ng this disease and to round up and make a survey of 
the various members of his family. The economic and financial burdens placed 
upon the patient by this condition are tremendous. 

• Single or isolated polyps are a ratlicr common finding but diffuse adenoma- 
tosis extending from anus to cecum is a relatively rare condition. It is this con- 
dition, and its heredofamilial character, with which we are primarily concerned 
at the moment. Guptill® in 1947, accounted for 352 cases of multiple polyposis 
of the colon, including five cases of his own. To this collection seven more cases 
are added. 


Historical: To Menzel goes tlie credit of first noting this condition in 1721, but 
Lushka in 1861, according to Mayo and Wakefield^®, gave one of the earliest convinc- 
ing reports of the disease when he described the case of a thirty year old woman, who 
had multiple lesions of the colon. Virchow in 1863 gave an accurate pathologic de- 
scription of the condition in his “colitis polyposis cystica”. It remained for Harrison 
Cripps, in 1882, to show the familial relationship of the condition when he reported 
three cases occurring in one family. Suice that time numerous writers have reported 
similar families having the same condition. 

Classification: The classification of the disease which is most widely accepted is that 
of Erdmann and Morris^. They divide polypi of the colon into (1) the adult or ac- 
quired type, which may be single or multiple, and (2) adolescent or congenital type 
(polyposis intestini). Wessen and Bargen*^ divide polypi into (1) true polypi, and (2) 
post inflammatory polypi. This classification makes it clear that for the most part 
there are two types of polypi of die colon. 

Etiology: The real and exciting etiologic factors in familial polyposis are not known. 
The acquired form of polyps result from chronic ulcerative colitis, tuberculosis, ame- 
biasis, strictures and chronic irritation, as seen in the aged. It is also well recognized 
that people suffering from various forms of allergy often have polyps of the nasal 
and sinusoidal mucous membranes, but to say that persons with familial polyposis 


Faculty of the Graduate School of Medicine of the University of 
for Grad^:Ue WorkYn Degree of Master of Medical Science (M.Sc.(Med.)) 


430 



Novmhcr 1949 


MULTIPLE POLYPOSIS OP COLON 


431 


also have some form of allergy which runs in tlie family would be purely speculative. 
The relationship might well bear futhcr investigation and study. 

This condition has been observed in children as early as two years of age. In this 
connection the cases presented by McKenney'® are very convincing. He has observed 
three families with the disease, twenty-one cases in all and all in their third generation. 
He calls attention to a woman who had four children by two husbands, all of the 
children having multiple polyposis. In one instance there were four siblings, the 
youngest two years of age, all with well established polyposis, the lesions being more 
advanced in accordance with their age. 

Incidence'. The incidence of diffuse polyposis in the general population is rather 
difficult to elicit because of the inconvenience and discomfort of proctoscopic examina- 
tions. Fiurthermore, the presenting symptoms may be so mild or entirely lacking, that 
the patient may not seek meffical advice for many years. The paucity of cases is 
emphasized by the fact that up to 1947 Guptill® could account for only 352 cases. 
Mayo and Wakefield*® state that of the patients examined in the Section of Proctology 
at Mayo Clinic, four per cent had one or more polyps that could be visualized with the 
sigmoidoscope and of those with polyps, only 0.04 per cent had disseminated poly- 
posis of the colon. 

Pathology: Pol 3 fps result from the excessive proliferation of intraluminal masses 
of various sizes and shapes. They vary in size from 0.5 to 1 mm. in diameter to as 
large as 2 to 6 cm. in the large pedunculated polyps. They may be villous, sessile, 
or pedunculated. At first they represent increased glandular proliferation with round 
cell infiltration. Then the submucosal stroma and connective tissue push forth and 
create a central core for the growth. At the same time the acini and columnar epi- 
thelial cells ramify in a tree-like fashion, the cells becoming distended, and show 
pseudo-mucin or colloid degeneration. As malignant changes supervene, the mitotic 
figures become more abundant with atypical and dark staining nuclei. StUl later the 
cells invade the stromal connective tissue and basement membrane until the full 
blown picture of adeno-carcinoma blossoms forth*'’ s- w- w. 


As pointed out by Mayo and Wakefield*® these polyps may prove to be serious in 
one of four ways; (1) They may bleed as a result of infection or ulceration; (2) they 
may cause obstruction when large enough; (3) they may produce an intussusception; 
and (4) most important of aU, they may undergo malignant change. 

Relationship to malignancy: The relationship to malignancy is very definite and 
clear cut, and forms the basis for the radical surgical treatment of this disease. 
E^ving, as quoted by Hedm® and Cattell*, states that “nowhere else can the change 
from normal mucosa to inflammation, gland cell hypertrophy, adenoma and adeno- 
carcinoma be so clearly demonstrated as in multiple polyposis of the colon.” According 
to Lockhart-Mummery,** “almost all recorded cases of multiple polypi of the colon 
eventuaUy become malignant.” Estes,® and Pugh and Nesselrod^* believe that one 
hundred per cent eventually become malignant. 


Symptoms: Various writers have tabulated and analyzed the symptoms in their 
series®’ *“’ *». The symptoms of polyposis intestini are remarkable in that they may 
be entirely lacking and the onset of the disease may he entirely insidious. This is 
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well illustrated in three of the cases cited herein, and must be home in mind when 
making a sur\'ey and speaking to the family of a patient with diffuse polyposis. 
Different writers have called attention to the fact that malignant degeneration may 
have taken place before the patient presents himself for treatment. The commonest 
symptoms arc those associated with irritation of the colon; namely diarrhea, passage 
of blood in stools and passage of mucous. Often the patient will complain of nothing 
more than one or two loose bowel movements c.\ tending over a period of one or two 
years. Anorexia, weight loss, fatigue are frequent complaints. Mild abdominal 
cramp-like pains are due to segmental spasms and partial obstruction. 

Diagnosis: Diagnosis is made by rectal examination, proctoscopic and sigmoido- 
scopic examination and barium enema double-contrast x-rays. Of the three, the air 
injection post-evacuation films arc the most important, for this will show the mucous 
membrane studded with polyps throughout the course of the colon and give evidence 
of the extent of the pathology. 

Treatment: The treatment of this condition is strictly surgical and is aimed 
at the elimination of the entire mucosa-bearing area of the colon. Surgical 
procedures along the same lines and with the same ends in view have been 
worked out by numerous surgeons.*'*- 20 . ^ In this connection 
Hedin^ poses some interesting and pertinent questions. To quote; “These con- 
ditions are often seen in young individuals who are otherwise healthy. To 
recommend a radical procedure, such as a colectomy, imposes on the surgeon 
a great responsibility and on tlie patient a great danger. In many of the cases 
most of the colon is normal from a clinical standpoint. And who, in our present 
state of knowledge of this disease, is in a position to say that tlie entire colon 
should be sacrifi.ced? In this connection one is confronted with many perplexing 
questions. How long have the pol)qDS been present? Is a colon, in. which only a 
segment is involved, destined in time to become studded with pol 5 q)s? Or will 
malignancy and death occur before sufficient time has elapsed for the disease 
to involve the entire colon? Is the heredofamilial factor present to the same 
degree in both types? If this is so, why are polyps discovered so frequently at 
autopsy in the aged? Are pol 5 q)s found late in life aU on an inflammatory basis 
or have they been present since birth? Could all polyps of the colon be caused 
by an organism which so far has not been isolated?” 

These questions were raised in 1939. Since then enough e'vidence has been 
accumulated to clearly indicate that total colectomy, is not only justifiable, but 
that without such a procedure the patient wiU in all likelihood die of carcinoma 
around the age of forty. 

In eliminating the mucosa-bearing area of the colon the pendulum has swung 
o-war s a ^ stage operation which includes fulguration of the polyps in the 
rec o sigmoi , oUowed by an ileosigmoidostomy and a colectomy above the 
anas omosis. oward this end the rectum and sigmoid as far as possible are 
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cleared of polyps by repeated fulgurations. The number removed at each sitting 
depends upon the endurance of tlie patient, health of the mucous membrane 
and the number of polyps to be removed. No anesthesia is employed since the 
mucous membrane is insensitive to tire removal of the polyps and full coopera- 
tion of tire patient is desirable. 

The patient is allowed to go home and have a period of rest and recuperation 
and build up tire bodily resistance prior to colectomy. After about six weeks 
the patient returns and is again sigmoidoscoped to ascertain the condition of 
the mucous membrane. If satisfactory, ileorectosigmoidostomy is performed, 
which is followed by colectomy as soon as the patient’s condition permits. 

Before any attempts are made to save the rectum, proper steps are taken by 
means of biopsy to make sure than the original polyps are beirign. If any evi- 
dence of malignancy is found, a permanent ileostomy must be resorted to, 
followed by a total colectomy and a posterior resection of the rectum. 

If an ileorectosigmoidostomy is employed, the patient is followed every six 
months, or sooner if symptoms intervene, to note the possible recurrence of 
polypi which are fulgurated if found. The full imderstanding and cooperation 
of the patient must be had in order to affect a cure. 

This method of treatment is particularly desirable in younger patients, as 
many of them are, since it preserves normal evacuation. In time the bowel 
habit returns to normal with as few as two well formed stools daily. 

The following case reports bring out the prominent features of this disease. 
All patients were seen on the surgical service at St. Luke’s Hospital, Bethlehem, 
Pennsylvania. 


CASE HISTOKIES 

Case 1. Mrs. A. M. Age 37. Admitted May 11, 1928. For the past year patient 
had been bothered with “internal hemorrhoids” and rectal bleeding. She had lost a 
considerable amount of weight during past year. She came into the hospital with 
acute intestinal obstruction and pain in the left lower abdomen, of about one week 
duration. Had become increasingly constipated, the last bowel movement being two 
days before admission. Pain had been persistent during this time. The abdomen was 
hugely distended and tympanitic throughout, more pronounced on the left side. 

On May 12, 1928 an emergency colostomy was performed, following which on 
May 30, 1928 an anterior resection of the sigmoid was performed for an obstructive 
adenocarcinoma. At the time of operation polyps were palpated in the descending 
colon. The surgical specimen showed a benign polyp just proximal to the adeno- 
carcinoma. The patient made a slow recovery and was discharged on September 6 
1928. 

She was readmitted July 2, 1931 with the chief complaint of pain in the lower 
abdomen and extremities and loss of weight. An e.xploratory celiotomy was performed 
on July 9, 1931, at which time a large caseous tumor mass was foimd in the mesentery 
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of the ileum and transverse colon. The mass was adherent to the abdominal wall 
and there were numerous peritoneal implants. -The patient went into surgical shock 
and died the day of operation. Autopsy showed generalized carcinomatosis. 

Case 2. Mr. C. M. Age 25. Son of Case 1. Admitted November 3, 1942. Three 
months previously patient first noticed blood in his stools and pain on defecation. 
There was no anore-via and no loss of weight. His family history was negativ'e e.xcept 
for the fact that his mother died of cancer of the large bowel at the age of 41. 

His abdomen was soft and fiat and without an}’’ evidence of spasm. No masses 
palpable. On rectal e.xamination an ulcerating mass was found on the anterior wall 
just within the sphincter which was confirmed by proctoscopic examination. Also 
noted were numerous bleeding sessile polyps in the rectum and sigmoid colon. 
Biopsy of the ulcer showed adenocarcinoma Grade II. B.P. 118/74. R.B.C. 5,000,000. 
Hb. 14 gms. W.B.C. 9,200. 

On November 11, 1942 an abdominal perineal resection of the rectum and sigmoid 
was performed creating a permanent colostomy on the left. The ulcerating lesion on 
the rectal wall was 4 cm. in diameter and on microscopic examination proved to be 
adenocarcinoma Grade 2. Numerous polyps were again noted in the entire rectum 
and sigmoid. There was no evidence of metastasis in the regional lymph nodes. He 
was discharged December 17, 1942 in good condition and with a granulating perineal 
wound. 

Follow up x-ray of the colon showed multiple polyposis of the transverse and 
descending colon. The patient had gained thirty-five pounds in weight, had since 
married and refused further treatment. 

Case 3. Mr. M. M. Age 29. Also a son of Case 1. Admitted February 1, 1944. 
Loss of appetite, weakness, loss of weight (about forty-five pounds) of about sLx 
months duration. Patient suffered a compound fracture of the right tibia in December 
1942 spending sixteen weeks in the hospital. Eight years previously he had a benign 
polyp removed from the rectum at another hospital, and was told that he had 
multiple polyps of the rectum and sigmoid. He had no nausea, vomiting, or blood in 
the stools but did mention occasional bouts of diarrhea. 

Operation on Februaty 7, 1944 revealed a carcinoma of the sigmoid without 
obstruction; there were numerous enlarged retro-peritoneal glands with metastasis 
to the liver. The mass in the upper abdomen being the result of the large liver. 
Biopsy of a nodule showed adenocarcinoma. The patient died at home on April 28, 
1944. No autopsy. 

Comment: The incidence of multiple polyposis and carcinoma of the colon was 
now very evident and outstanding and the importance of surveying and examining 
the remaining members of this family became imperative. With this in mind a 
thorough investigation was undertaken and the results are depicted in chart 1 
showing the family tree. After some persuasion the following member of the family 
was hospitalized. 

Case 4. Miss D. M. Age 22. Daughter of Case 1. This patient was symptom free 
and without complaint. She was proctoscoped and multiple discrete polyps of the 
rectum and sigmoid were noted. Barium enema in March 1944 revealed multiple 
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polyposis of the transverse and descending colon. (Figures 1 and 2.) These polyps 
were destroyed by repeated sigmoidoscopy and fulgurations, with the intention of 
doing an ileorectosigmoidostomy and total colectomy at later dates. 

Admitted to hospital Jul}' 9, 1944. Patient was a moderately obese, young woman, 
in excellent health. R.lbC. 4,500,000. Hb. 12 gms. W.H.C. 7,700. On July 14, 1944 
an ileorectosigmoidostomy was performed with the removal of more polyps at the 
site of anastomosis. At operation numerous i)oiy[)S were i)alpatcd in the transverse 
and descending colon. Discharged July 27, 1944. 



Fig. 1. Post-evacuation double contrast studies of Case 4 showing polyps n hepatic flexure and 
upper part of descending colon. 

Readmitted October 30, 1944. She had lost twenty-one pounds in weight since 
operation in July. She had occasional gastrointestinal upsets but appeared to be in 
good health. R.B.C. 4,100,000. Hb. 12.5 gms. W.B.C. 9,000. On November 3, 1944 
colectomy was performed from the distal ileum down to the anastomosis at the 
rectosigmoid. The mucous membrane was covered with polyps from cecum to sig- 
moid. One large polyp was encountered in the transverse colon just beyond the hepatic 
flexure. Microscopic examination revealed the tumor to be pre-malignant. Discharged 
November 16, 1944. 
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Three years later she was still in good health experiencing only an occasional 
abdominal pain. She has had repeated check-ups and fulguration of rectal and sig- 
moidal polyps. The anastomotic site is easily visualized. Routine examinations every 
sLx months recommended to patient. 

This case represents more or less the preferred form of treatment in that the norma 
outlet was maintained while at the same time removing or destroying the diseased 



Fig. 2. Post-evacuation double contrast studies of Case 4 showing polyps in transverse colon and 
lower portion of the descending colon. 

mucous membrane. This is especially desirable in 3 'ounger individuals where the life 
expectancy is greater. The follow up care, however, must be most vigilant. 

Further investigation completed the medical history of this polyposis family. 
Some were examined as out patients, others were seen and treated at distant points. 

The eldest is a daughter, age 35, married and has two children. She was symptom 
free and had normal bowel function. Rectal and proctoscopic e.xamination was nega- 
tive for polj’ps and new growths up to mid-sigmoid. Barium enema revealed multiple 
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polyjiosis of transverse and desceuflinj^ colon. 'I’he situation was c.xplaincd to the 
patient, but she refused surgery on economic fjrounds. 'I'liree years later she was 
still sym])tom free, and repeat .\-ray confirmed the presence of the polyps. One 
polyp removed from sigmoid by fulguration proved to be benign. 

.“Vnother daughter, age 24, single, had a si.x months histor>' of increasing weakness, 
loss of appetite, bouts of abdominal [lain and occasional diarrhea. .At operation she 
was found to have a carcinoma of the sigmoid with jiolyjis in the descending colon 
and sigmoid, along with intrajicritoneal implants of the carcinoma. She died three 
months later; no autopsy. 

The remaining member of the family was a son, age 2b, single. Me also was symptom 
free and had normal bowel function. Howcls moved three to four limes a day. Rectal 
e.xaminalion revealed one palpable polyp. Proctoscopy showed numerous sessile 
polyps, four to eight mm. in diameter, up to mid-sigmoid. Barium enema refused. 

The seventh member of this family was a male who died in infancy. 

DISCUSSION 

A review of the medical histor}' of this remarkable family brings out the 
salient features of multiple (diffuse, disseminated) or familial polyposis of the 
large intestine. It shows how the disease manifests itself early in life and the 
definite tendency toward early malignant change. It brings out the point that 
patients with this condition may not present themselves for treatment until 
the complications incident to malignant change are manifest. On the other hand 
patients may be entirely symptom free, the diagnosis being made on routine 
check up because of the suspicious family’^ history. This fact is forcefully brought 
out in three instances of this family. 

The fact that more than one member of this family was so afflicted is not 
merely coincidental; instead it lends support to the impression of more than 
three-hundred and fifty recorded cases that this disease has a strong familial 
predisposition. No member of such a family can be declared free of the stigma 
until thorough studies have been carried out — including rectal, sigmoidoscope 
and barium enema double-contrast x-rays. 

The treatment of this condition depends somewhat on the age of the patient, 
the progression of the lesions and the prospective cooperation of the patient. 
If any malignant changes are noted in the recto-sigmoid, it should be sacrificed 
by all means. If the rectum is spared, repeated proctoscopic e.xaminations and 
fulgurations are done every six months or sooner if symptoms intervene. 

CONCLUSIONS 

1. Multiple polyposis of the colon is a disease entity which tends to run in 
families and which has a strong tendency to become carcinomatous. 

2. The disease is often insidious at onset but can be diagnosed by rectal, 
sigmoidoscopic and barium double-contrast enemas. 

o. Because of the familial tendency and the high percentage of malignant 
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changes it is imperative that all members of a polyposis family be given thor- 
ough and repeated investigations before they are given a clean bill of health. 

4. The treatment is aimed at the elimination of the mucous membrane bear- 
ing areas of the colon, with the possible exception of that portion which can be 
repeatedly examined, namely the recto-sigmoid. 

5. A family history has been presented which illustrates the main character- 
istics of this disease. 
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The response to epinephrine of isolated smootii muscle taken from an}’ part 
of the gastrointestinal tract, is well known. A review of the literature reveals 
no reference to the supernormal phase following the tyjiical depression. Con- 
cerning this matter, Alvarez* writes: “ J'o he sure, we speak of certain purgatives 
as acting principally on the small bowel or on the large, hut on reading e.\ten- 
sively on the subject, ] could find no statement suggesting that anyone had 
puzzled over the fact that an intestinal sedative such as epinephrine can pro- 
duce purgation.” 

We have often observed in work on intestinal motility, as well as in e.xperi- 
ments carried out in the laboratory by students, that following the depression 
of the intestine by epinephrine there is a period of supernormal activity. During 
this period not only is the tonus increased, but the rhythmic movements often 
are more frequent, and seem to be stronger. This has been obser\’’ed in situ as 
well as in isolated gut preparations (Figures 1 and 2). It would appear as if 
this supernormal activity is independent of the intestinal gradient since it can 
be demonstrated in small as well as in large intestine (Figure 3). 

It has been possible to demonstrate this supernormal activity in segments of 
intestine suspended in a muscle chamber, in oxygenated Ringer’s solution, 
recording the movements of the longitudinal muscle only. However, when a 
piece of gut is suspended in o.xygenated Ringer’s fluid using the method of 
Trendelenburg^, this supernormal activity was observed in the circular coat 
as well. When movements of the gut are recorded in situ utilizing the method 
of Roger, as modified by Dreyer^ it has been possible to demonstrate this in- 
creased activity m the small and large intestine. Similar observations have 
been repeatedly made following stimulation of the splanchnic nerves. The 
depression of the small intestine following injection of posterior pituitary ex- 
tract IS also followed by a period of greater activity. 

• following experimental evidence indicates that this heightened activity 
IS ue to increased excitability of the muscle. Stimulation of the peripheral end 
° with a submaximal current causes an increase in tonus and 

mo 1 ity IS can be reproduced on repeated stimulation of the sectioned 
vagus. t e vagus be stimulated during the period of heightened activity fol- 
noted^ epinep irine, a greater percentage increase in tonus and motility is 
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Fig. 1. Cat 2.2 Kg. Anesthesia — Chloralose 100.0 mgm/kg. Adrenals removed. Jejunum in situ. 
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4'his increased activity of the bowel foHowin.t; depression from certain drugs 
or stimulation of tlie sympathetic nerves would setmi to account for the hereto- 
fore unexplained jmrgation following the use of these drugs. 




Fig. 3. Cat 3.8 Kg Intestine in situ. Anesthesia — Chloralose 100.0 mg./kg (upper) Jejunum an 
proximal colon, (lower) 
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THE EFFECT OF DIBUTOLINE ON THE MOTILITY OF THE 
STOMACH AND SMALL INTESTINE IN MAN— 

AN X-RAA" STUDY=*= 


Fr,\nk C. Bone, M.D., Bruce Crow, IM.D.t, Donald V. White, IM.D. and 
Julian M. Ruffin, M.D. 

From the Deparlmels of ilcdiclnc and Radiology, Duke University School of Medicine, Durham’ 

North Carolina 


INTRODUCTION 

It has been shown that dibutolinc (the dibutjdurethan of dimethylethyl-B- 
hydroxyethyl ammonium sulfate) has a marked parasympatholytic effect'-*". 
It blocks the usual response to acetylcholine at effector cells innervated by 
post ganglionic nerves and also has a direct inhibitory action on nonstriated 
muscle. In experimental animals, it has been demonstrated to relax the iris 
constrictor and the ciliaiy^ muscle, to inhibit the submaxillary salivary gland, 
and to relax smooth muscle in arterioles and in the gastro-intestinal, biliary, 
and urinarj’^ tracts. Apparently, it has no effect upon the sympathetic nerves. 
The purpose of this studj^ was to determine the effect of this drug on the mo- 
tility of the stomach and small intestine in man, as demonstrated by x-ray. 


METHOD 

The 10 subjects used in this study had no evidence of disease of the gastro- 
intestinal tract. The esophagus, stomach, and small intestine were examined 
by fluoroscopy and by roentgenogram at the time of ingestion of the barium 
meal and at intervals of 1, 2, 4, and 6 hours thereafter. This procedure was 
repeated in each case several days later while the patient was receiving dibuto- 
line subcutaneously. The dosage varied from 10 mg. q. 4 h. to 25 mg. q. 1 h., 
and the number of doses varied from to 4 to 30. All but one of the 10 patients 
received the injections throughout the course of x-ray study. The tenth pa- 
tient, however, was given the drug for 4 hours only and was then studied for 
4 hours longer to determine the length of its action. In one patient who was 
given 25 mg. q. 1 h., a loop of jejunum was studied by fluoroscopy and by 
roentgenography for changes in the mucosal pattern. In two subjects, studies 
as detailed above were carried out later, substituting atropine sulfate, 0.6 mg. 
q. 2 h. subcutaneousljq for dibutoline, in order to compare the effects of the 
two drugs. 


• ,* “PPreciation to the Merck Company, Rahway, New Jersey who fur- 

msned the Dibutoiinc for this experiment. ^ 

piis study was supported by a grant from the John and Mary R. Markle Foundation 
t Now located at ^Mesa, Arizona. 
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RESULTS 


No effect of dibutoline upon the esophagus was observed in these 10 patients. 
The motility of the stomach and small intestine, however, was profoundly 


J 






2 HRS. 


% 




6 HRS. 


7 HRS. 


8 HRS. 


Fig. 2 

A. Top row: Films at 1, 2, and 4 hours after the ingestion of barium while the patient was re- 
ceiving dibutoline, 25 mg. subcutaneously at hourlj' intervals. At 4 hours, most of the barium is in 
the stomach, and the head of the barium column is in the pro.vimal ileum. 

B. Bottom row: Films at 6, 7, and 8 hours after the ingestion of the barium meal in the same 
patient after discontinuing the drug. They show the rapid resumption of activity of the stotnach and 
small intestine and at 7 hours all of the barium is in the terminal ileum and ascendin" colon. 


altered. The stomach showed marked diminution in peristaltic activity, but 
in no case was peristalsis complete!)' abolished. There was no dilatation or 
change in the general contour of the stomach, which appeared to be at rest 
with presert'ation of normal tonus. After large doses, there was a marked delay 
in emptying. (Figure 1) 
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The duodenum filled well in each case and barium remained there for a 
variable period of time, in some cases as long as 6 hours. As in the stomach, 
peristalsis was diminished but not absent. A definite increase in the caliber of 
the lumen was a constant finding, but no abnormality in the mucosal pattern 
was observed. 



Fig. 3. Films of a loop of jejunum taken in rapid succession 2 hours after the ingestion of barium 
while the patient received dibutoline. Note the change in the mucosal pattern in the absence of pro- 
pulsion, associated with change in the caliber of the lumen. 

There was a striking prolongation of transit time of barium through the small 
intestine. In only one instance did the barium reach the cecum within 6 hours 
and in the majority of cases barium did not progress beyond the proximal ileum 
within this period. There was a pronounced increase in the caliber of the in- 
testine and lengthening of the individual segments. Peristaltic contractions 
were meager but never abolished entirely, and no appreciable abnormality in 
the mucosal pattern was noted. The drug exhibited a very rapid action, patients 
noting dr>mess of the mouth within two to three minutes after its subcutaneous 
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administration. As can be seen in I'ignrc 2, the effect of the drug was dissi- 
pated within two to three hours. Atropine had effects similar to those of diljuto- 
line on the two patients in whom both drugs were used, but the side reactions 
were more marked. Figures 3 and 4 illustrate definite changes in the mucosal 
pattern of the jejunum in the absence of propulsion of the barium column. 


te' ’ 



Fig. 4. Films of a loop of jejunum taken in rapid succession 2 hours after the ingestion of barium 
while the patient received dibutoline. Note the slight change in mucosal pattern apparently in the 
absence of change of the caliber or general configuration of the segment. 


Side effects of the drug were mild, being noted in only six cases, and consisted 
of dryness of the mouth and wsual impairment, rvith flushing of the face in 
one patient. They were not constantly related to the size of the dose, but in 
general were more pronounced in subjects receiving the larger amounts. 

DISCUSSION 

The search for a more effective antispasmodic and parasympatholytic dru<r 
continues. In investigating the parasympatholytic properties of dibutoline in 
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normal ]K'rsniis, strikiiifi allcralion in tin; rarliolo^ic paf tarns in the stomach 
and small inU-stina has haan danumslralad. 'I’ha mora marked atfacls, as shown 
in Idgiirc 1. arc Ihouglit to reprasant ahnost aomplate block of j)arasympalhctic 
stimulation. 'I'ha j)ronoun(:cd changas in the small intastinal j)attcrn serve to 
emphasize the importance of the role of autonf)mic control in intestinal phys- 
iology. 

Two definite types of small intastinal movement have long been recognized. 
The first are rhythmic segmental contractions thought to be important in ab- 
sorption and the second are propulsive movements. In addition, it has been 

r 



in 



Fig. 5. Tracings of the mucosa] patterns in segment of jejunum shown in Figure 4 to illustrate 
he changes more clearly. 

suggested by the physiological studies of King and Arnold and by the radio- 
logical studies of Forssell and of Golden that the mucous membrane may move 
freely and independently of the tunica muscularis.” Forssell has further sug- 
gested that the movements of the circular and longitudinal layers of the tunica 
muscularis are under parasympathetic control whereas those movements of 
the muscularis mucosa are dependent upon sympathetic stimulation. The 
studies of Holt et al.*- ■ with tetraethylammonium chloride shed considerable 
light on the problem. They demonstrated complete cessation of all intestinal 
movement following the intravenous injection of the drug which blocks both 
sympathetic and parasympathetic impulses at the ganglia. Careful study of 
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Figure 3 in our report shows the change in the mucosal pattern to be accom- 
panied by change in the size of the lumen. This would indicate a concurrent 
segmental contraction produced by the tunica muscularis. Propulsion did not 
occur, however, because the jejunal loop was filled 2 and -1 hours later as dem- 
onstrated by a subsequent x-ray. Figure 4, shows slight though definite changes 
in the absence of caliber change. This may be due to independent movement 
of the mucosa, though it is conceivable that the changes illustrated may be 
caused by respiration or by cardiovascular pulsation, resulting in re-distribu- 
tion of barium in the segment. Therefore, dibutoline caused a paratysis of 
propulsion with preservation of segmental and mucosal movements. There is 
a possibility, however, that larger doses of the drug might have abolished these 
movements likewise. 

The ideal parasympatholytic drug should have an immediate effect, a pro- 
longed action and minimal side reactions after oral administration. Dibutoline 
has an immediate though transient effect and minimal side reaction but un- 
fortunately is not effective when given by mouth in doses thus far employed". 
Therefore, the clinical application of the drug would be limited by the above 
factors. Marquardt et al.^'' have used it clinically in various disorders of the 
gastrointestinal tract such as colonic spasm, diverticulitis of the colon, chronic 
non-specific ulcerative colitis, and peptic ulcer and report excellent results. 


CONCLUSIONS 

1. Dibutoline when administered subcutaneously to normal humans exhibits 
a marked parasympatholytic effect manifested by a profound inhibition of 
peristaltic activity of the stomach and small intestine as demonstrated by x-ray. 

2. The side effects of the drug in the doses used were minimal and of no 
consequence. 

3. Its action is rapid in onset, of short duration, and follows parenteral ad- 
ministration only. 

4. Dibutoline abolishes propulsive movements, decreases segmental move- 
ments, but changes in mucosal pattern continue. 
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ADENOMATOUS POLYPOSIS OF THE WTiOLE GASTROINTESINAL 

TRACT 

George Welch, jM.D. and Gordon ^IcHardy, M.D. 

From iht Southern Baptist Hospital and the Brosenc-McHardy Medical Group of NciuOrle.ns, Louisian^ 

The rarity of multiple adenomatous polypi of the stomach, entire small in- 
testine and cecum as a simultaneous occurrence justifies publication of such 
an unusual instance. 


CASE REPORT 


Miss S. L. B. (G-12701), a 19 j'ear old stenographer, was initially seen and hos- 
pitalized June 29, 1946. Generalized abdominal cramping pain, nausea, vomiting, 
weakness and concomitant twenty-five pound weight loss characterized an acute 
illness of twenty-eight days duration. Watery diarrhea of the first twenty days was 
followed by obstructive phenomena. Fecal vomiting developed prior to admission. 

There was a probable brief episode of obstruction when eighteen months of age. 
In 1934, at seven years of age, acute high obstruction necessitated exploration. 
Gangrenous terminal ileal intussusception required resection of thirty-six inches of 
ileum. The surgeon reported polyposis of the ileum. An inadequate pathological 
studj^ of this specimen reported hemorrhagic infarction without further comment. 

Three weeks thereafter the patient was again hospitalized for right flank pain. 
The discharge diagnosis of a urinary calculus seemed inadequately confirmed. 

After a sLx month asj^mptomatic period the patient experienced recurrent obstruc- 
tive phenomena relieved by non surgical measures. Gastrointestinal series on this 
occasion revealed a barium displacing defect in the duodenal cap presumed to be a 
gastric polyp prolapsing through the pylorus. The patient deserted the hospital be- 
fore conclusive studies were made. There was no recurrence until the present study. 

On examination the findings substantiated an impression of low small bowel ob- 
struction. There was generalized abdominal tenderness, accentuated in the cecal 
area. There were two palpable masses in the right lower quadrant. 

Qimcally, the patient had a partial low intestinal obstruction. Her general con- 
dition contraindicated immediate surgerjn On July 7th, exploration by Dr. Howard 
Mahorner revealed two sites of intussusception, ileo-cecal and Ueo-ileal. Search of 
the sniall bowel revealed polypi throughout. The ileo-ileal intussusception was 
reduced. The ileo-cecal segment was resected after an unsuccessful attempt to re 
duce the intussusception. Four of the larger polyps were extruded and excised from 
the lumen of the ileum. 

The patient expired, on the fifth postoperative day, after a pulmonat^^ infarct. 




*152 CASE REPORTS Vol. 13, No. 5 



Polypi in the Gastric Segment 



Polypi in the Proximal jejunum 

On necropsy innumerable pedunculated polyps were found involving the gastro- 
stma tract from the cardia of the stomach through to the cecum. There were 
. pprMimate 3 one hundred and eighty polyps varying from 3 mm. to 4 cm. in diam- 
ne V ere v it in the gastric lumen. There were seven in the duodenal segment. 
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Pclj-pi in the distal jejunum 



Poljpi in the ileum 


The jejunum contained ninetj- lesions but manv nf th» • 

.cc„„cy was difficult. I,, the remainffig "LTsSmM 

and five in that portion ot the aseending colon slndied at anfoo ' 

.hose polyps showed -nunreron, glandular acini, nrany ot which were eys'tTcXX 
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adult columnar epithelium containing small f^lohules of mucus within the c\'toplasm 
of the cell. The nuclei were basilar in locatir)n. The supportinj,' connectiv'c tissue 
showed infiltration with l\’m|ihoc\'fcs ami plasma cells. There was no evidence of 
malignancy in any of the polyiis e.vamined.” 



A single large polyp in the ascending colon 
COMMENT 

Polyposis of the colon is relatively common; involvement of all gastroin- 
testinal segments is exceedingly rare. Bockus reports one case with polypi in 
both the stomach and the small bowel*. Ravitch, including his own case, re- 
ported three well documented instances where the entire gastrointestinal tract 
from cardia to anus was involved with adenomatous polyps. In addition, he 
collected ten other cases in which there was concomitant involvement of each 
segment of the gastrointestinal tract beginning with the stomach-. 

Varia,tion in terminology probably accounts for the conflict in reports on 
the incidence of polypoid adenomatosis. The term “polypoid adenomatosis” 
is applicable when the mucosa of an entire gastrointestinal segment is studded 
with innumerable, discreet, lobulated, pedunculated, often cystic tumors, 
each with its individual attachment” to the mucosa (polyadenomes polypeaux). 
seudopolyposis or polyadenomes en nappe” designates those innumerable 
at closely arranged elevations of the mucous membrane which are thought to 
e t le result of mucosal hypertrophy or hyperplasia*. Mentrier used this ter- 
imo 0,3) in classifying such changes in the stomach; it seems applicable to 
any segment of the gastrointestinal tract*. 
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The etiology of polypoid adenomatosis is obscure. Anderson and Tovell’ 
suggest coordinating the congenital, inflammatory and nervous or hormonal 
factors by designating one primary and the other a releasing factor. While 
diffuse colonic involvement is often familial, occurrence elsewhere in the gas- 
trointestinal tract rarely conforms in this respects 
All ages are susceptible, there is no racial or sexual predilection'', 

The occurrence of carcinomatous change in gastrointestinal adenomatous 
pol3T)i is significant. 

These reports show too wide a variance, the potentiality of a benign polyp 
becoming malignant is an accepted eventuality. Boyd, estimating a malignancy 
incidence of 5% in single adenomatous polyps, indicates the total “incidence 
of carcinoma is directly proportional to the number of papillomata”"’. 


TABLE I 


SITE 

CARCINOMATOUS CHANCE 

Stomach i 

18% (6) 

! 

12% (7) 

Small bowd 

6.6% (6) 


26.6% (8) 

Colon 

5-^5 (9) 


No correlation between polyp size and malignant potentiality exists. Deter- 
mination of malignancy or benignancy of course anticipates histological serial 
section of every polyp. Obviously, where the polyposis is extensive, the task 
becomes almost endless. 

Polypi may be asymptomatic?. Size, number, structure, pedicle length and 
location, each may determine the presenting symptomatology. Unless com- 
plicated a palpable tumor mass is exceptional^ At exploratory the tumors may 
not be palpable through the bowel wall. Intussusception produced by polypo- 
sis of the small bowel is a frequent and dramatic indication*. Hemorrhage 
may be an intermittent, rmld or severe manifestation*, i', 

Unexplained gastrointestinal symptomatology and especially anemia, hem- 
atemesis, melena, diarrhea, constipation or achlorhydria should stimulate a 
search for polypi*- *. X-ray, gastroscopy and sigmoidoscopy are eliminative 
diagnosis procedures. 

StrUMARV 

1. An unusual case of adenomatous polyposis of the stomach, small bowel 
and cecum is reported. 
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2. The importance of proper terminology is stressed. 

3. Carcinomatous transformation as a potentiality of all polypi is empha- 
sized. 

4. Although the symptomatology is protean, intussusception and hemor- 
rhage are frequent. 

5. Unexplained gastrointestinal symptomatology necessitates an eliminative 
study for polypi. 
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CYTOLOGIC EXAMINATION OF SEDIMENT FROM THE ESOPHA- 
GUS IN A CASE OF INTRA-EPIDERMAL CARCINOMA OF 
THE ESOPHAGUS 

Joseph E. Iubeigua, M.D., D.Sc* and Mieczvsiaw S. Lopdsniak, M.D., D.Sc.t 

From the Graduate Bospilal of the Unhcrsity of Pennsylvania, Philadelphia, Pennsylvania 

A Study of the cytology of gastric sediment was initiated at the Graduate 
Hospital of the University of Pennsylvania in September 1948 in conjunction 
with the Gastrointestinal Service. Patients with gastrointestinal complaints 
were selected in an attempt to provide information complementary to that 
obtained by roentgenology and gastroscopy in the early diagnosis of gastric 
malignancy. To date, we have completed studies on SO patients with gastro- 
intestinal symptoms. In one study a unique circumstance prevented us from 
obtaining gastric residuum, but the outcome stimulated us to examine the 
cytology of the desquamated epithelium aspirated directly from the esophagus. 

HISTORY 

This 63 year old, white laborer was referred to the Graduate Hospital on 10/10/48 
with a diagnosis of gastric neoplasm on the basis of roentgenologic study. He com- 
plained of dysphagia and vomiting that began about November, 1947 whenhenoticed 
that “food seemed to stop just as it entered the stomach.” The frequency of vomiting 
increased, and during the two months prior to his admission all foods e-xcept liquids 
produced vomiting. He had a feeling of a lump in the upper epigastrium after eating, 
but denied any pain. In the previous year there had been a weight loss of 30 to 35 
pounds, most of which had occurred in the last three months; at that time he tired 
easily and was much weaker. He demed hematemesis. 

For many years he had had a chronic cough, and in the past 3 years coughing in- 
duced some shortness of breath. 

The patient appeared thin and wasted, but in no pain. He was not dyspneic in 
the dorsal decubitus position. There were many shotty inguinal nodes bilaterally; 
none could be palpated in the neck. The thoracic cage appeared to be emphysematous 
but auscultation and percussion were normal. The abdominal and rectal examinations 
were negative. 

Examinations of the blood showed a red count of 4.61 million, hemoglobin of 13.5 
grams per 100 cc., hematocrit of 40%, white count of 5,800, sedimentation rate of 7 
mm., prothrombin time of 84% of normal, negative serology, total proteins of 5.20 
grams per 100 cc. w'ith albumin of 3.32 and globulin of 1.88, and blood urea nitrogen 
of 19 mgm%. Two examinations of sputum were negative for acid-fast bacilli. The 
stool gave a doubtful reaction for the presence of occult blood. The urinalysis was 
within normal limits. 

* Research Fellorv, United States Public Health Service 
of ;LeS^[;“rp“nSS Gastroenterology of the Graduate Hospital 
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On October 11, 1948, a roentgenogram of the chest was reported as “probable 
minimal primar}’’ tuberculous infection of the right infraclavicular area. The left 
costoplirenic sulcus was obscured.” 

A cytologic examination of the gastric residuum was requested, and on October 
12 an attempt was made to jjass a 12 French Rehfuss tube into the stomach under 
fluoroscopic observ^ation. Various maneuvers were tried with the patient in both the 
erect and horizontal positions, but after 45 minutes the tip of the tube descended to 
approximately 3 to 4 cm. above the diaphragmatic liiatus. This lev^el was estimated 
to be at the location where tlie esophagus courses toward the left across the vertebral 
column. Fifteen to 20 cc. of viscid material were removed by syringe from the esoph- 
agus. No lavage was used as it was feared fluid might be injected into the bronchial 
tree since the tube contained additional perforations. 

On October 13, 1948, roentgenograms of the esophagus disclosed “a fairly constant 
radiolucent defect just above the level of the diaphragm, which changed in config- 
uration. Proximal to this defect the esophageal lumen was narrowed to -1 cm. ; mucosal 
folds converged into this area.” 

Because this was an inadequate study it was repeated three days later with the 
following report: “A narrowing, 3 cm. long, was seen in the distal tliird of the esoph- 
agus, the lower margin of which was about 1 or 2 cm. proximal to the esophageal 
opening in the diaphragm. The constricted area did not distend to a normal caliber. 
The posterior margin of this region was irregular in contour, tlie mucosal pattern of 
which was moderately distorted.” From a roentgenologic point of view, it was thought 
a malignant neoplasm involved the distal third of tlie esophagus. See Fig. 1. 

On October 18, 1948, an esophagoscopy was performed. “In the region of the hiatal 
orifice of the esophagus, the lumen is veiy definitely reduced and the surface appears 
irregular although the mucous membrane is intact. The left wall of tlie esophagus 
appears to show more bulging of the submucosal thickening. Because of the constric- 
tion of the lumen, it was impossible to advance into the cardia of the stomach for 
direct inspection of this area. Since there was no definite fungation present we could 
only scrape off a little tissue from the surface for histologic examination. We were 
able, however, to get an ample specimen of bloody secretion from beyond the point 
of constriction, which was sent to the laboratory for tumor cell study.” The esoph- 
agoscopist thought the lesion arose from the cardia of the stomach and infiltrated 
the wall of the esophagus. 

The pathological report of the secretion from the esophagus was that the smear 
showed no cells on which one could focus, and that the tissue showed no evidence of 
carcinoma. 

On October 21, 1948, a resection of the carcinoma of the esophagus and an esoph- 
ago-gastrostomy were performed. The left pleural cavity was entered and the dia- 
phragm was divided so that the stomach could be mobilized. Mobilization of the 
esophagus was carried out by splitting the parietal pleura over the esophagus which 
was then dissected free for a distance of 3§ inches above the upper level of the gross 
lesion located approximately 5 cm. above the esophago-cardiac junction. The esoph- 
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agus was transected at the esophago-cardiac junction; the fundus of the stomach 
was pulled into the chest and anastomosed to the posterior wall of the esophagus. 
After the anastomosis was completed it was rotated through 180° and fi.ved with 
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Fig. 1. Slight deformity at lower end of csophagas demonstrated by X-ray. 

sta3' sutures. The pleura was sutured together over the esophago-gastric anastomosis 
le diaphragni was closed and the stomach was fastened to the lateral thoracic cage’ 
The chest wall w.ts closed and the lung was ree.ypanded by means of a catheter 
Following an uneventful recovery, the patient was discharged on 11/7/48. ' 
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Cytology of the Esophagciil Sediment 

Fifteen smears of esophageal scdimenl stained l)y the technique of Papan- 
icolaou* were examined. Diffuse sheets of squamous e|n'thclium, blue to faint 
pink in color, were very plentiful. The nuclei of these cells were normal in size 
and ovoid in shape. Here and there a few columnar cells were seen in the 
smears. 

Interspersed among the sheets of squamous epithelium were large atypical 
cells, the cytoplasm of which was abundant, and stained grey to a faint blue 
color. See Figures 2 and 3. The shape of the cells was polyhedral or ovoid or 



Fig. 2. Group of malignant cells characterized by large nuclei with prominent nucleoli. These 
cells were obtained by aspiration of the esophagus and stained after the method of Papanicolaou. 

triangular; “tadpole” shaped cells were frequently seen. The nuclei were de- 
marcated by a hyperchromatic nuclear membrane; the nucleoli were promi- 
nent. A few of these atypical cells contained two or three nuclei. 

These smears were classified as Papanicolaou Class IV (malignant cells 
noted). It is believed these malignant cells arose from squamous epithelium 
rather than from gastric epithelium because of these characteristics: 

1. The increased size of the atypical cell. 

2. The presence of “tadpole” shaped cells. 

3. The abundant grey staining cytoplasm. 

4. Some degree of keratinization in several atypical cells. 
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Gross Examination 

The surgical specimen consisted of a portion of resected esophagus (lower 
one-third) which measured 7 cm. in length and 5 cm. in circumference. The 
mucosa appeared normal throughout e.\'ccpt in the aboral region which con- 
tained an area of ulceration. The ulcer measured 1.5 cm. in length, 0.5 cm. in 
width and 0.5 cm. in depth. The base of the ulceration showed necrosis and 
hemorrhage, and the edges were rounded and indurated. The wall of the esoph- 
agus in the region of the ulceration appeared pearl grey, was firm to touch, 
and measured 0.8 cm. in thickness; elsewhere it was 0.5 cm. 



• malignant cell with a normal squamous cell adjacent to it. This cell is identical 

"■ith the cells shown in Figure 5. 


M icrosco pic Exam i nation 

hlicroscopic e.vamination of the lesion revealed an intra-epidermal carcin- 
oma. The submucosal, muscular and adventitial coats were free of invasion by 
neoplastic cells. These features are demonstrated in Figures 4 and 5. The 
pathologic report was “chronic ulcer with fibrosis and in one area the epithe- 
lial covering showed abnormal cells similar to Bowen’s disease. 

SUMMARY 

Since we began examining the cytologjr of gastric sediment in patients with 
gastrointestinal symptoms, we encountered one individual in whom the tip of 
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Fig. 4. Section through the edge of the ulcer. Note the line of demarcation between the malig- 
nant and normal epithelium shown in the upper right hand corner. The malignant process is confined 
to the mucosa; the submucosa shows only a chronic inflammatory reaction. 



5. High power magnification of malignant epithelium shown in Figure 4. Note the irregu- 
lanU of the shape, size and staining qualities of the malignant cells; also note loss of polarity. 


a Rehfuss tube did not pass through an area of narrowing in the lower third of 
the esophagus. C3-tologic e.xamination of material aspirated from the esophagus 
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disclosed malignaut cells. The increased size oi the atypical cells, the presence 
of "tadpole” shaped cells, tire abundant grey staining cytoplasm and the 
presence of keratinization in some of the atypical cells suggested that a neo- 
plasm arose from squamous epithelium. 

A week later, at esophagoscopy a narrowing of the esophagus was encoun- 
tered at its hiatal orifice. It was not possible to traverse this narrowed region 
to inspect the tissue beyond, and the esophagoscopist commented, “There is 
definite suspicion that the lesion may arise from the cardia of the stomach 
itself, which is infiltrating the wall of the esophagus. . . The mucosa appeared 
normal but a bulging of the submucosal thickening was seen. A biopsy of this 
region showed no evidence of carcinoma, and secretions from the esophagus, 
removed at the time of esophagoscopy, were uninformative cytologicahy, 

At the time of transthoracic esophagectomy, the upper level of the gross 
lesion was estimated to be 5 cm. proximal to the esophagocardiac junction. 

Microscopic examination of the surgical specimen revealed an intraepidennal 
carcinoma. This represents a carcinoma in situ. 


CONCLUSIONS 

1. Esophagoscopy was performed on a patient with carcinoma in situ of the 
esophagus. Although the esophagoscopist thought a lesion was arising from 
the stomach, biopsy and secretions obtained at the time of esophagoscopy were 
reported negative for the presence of malignant cells. However, when the pa- 
tient was intubated a few days earlier with a Rehfuss tube, cytologic examina- 
tion of the esophageal contents demonstrated malignant cells, the identity of 
which was verified by the microscopic appearance of the surgical specimen. 

2. Intubation of the esophagus is suggested as an adjunct to roentgenologic 
and endoscopic examinations in. suspected lesions of the esophagus. When we 
have not been able to obtain material from the esophagus, we have instilled 
physiological saline through the tube or permitted the patient to sip smgP 
quantities of saline; aspiration generally contains a sufiScient amount of sedi- 
ment for study. 
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HODGKIN’S DISEASE OF THE STOMACH 


David J. Leitman, Jr., M.D. and Stuart Z. Hawkes, M.D. 

Newark, Nrw Jersey 

L 3 maphomatous tumors of the stomach, often called gastric sarcomata, are 
not too rare. Ewing' found gastric sarcomata to comprise 1% of gastric neo- 
plasms, while Marshall and Amoff- recently reported an incidence of 3.2% 
in 464 patients operated upon for gastric tumors at the Lahey Clinic, Phil- 
lips^ has stated that these tumors constituted 6.5% of gastric neoplasms in 
patients under 30 years of age undergoing surgery at the Mayo Clinic. 

The lymphomata have been sub-di^^ded as follows: 1. Hodgkin’s disease'’^. 
2. Lymphosarcoma®. 3. Reticulum cell sarcoma® •*. In lymphosarcoma isolated 
gastric lesions are rare. Most commonly the gastric pathology is part of a gen- 
eralized lymphosarcomatosis. Fever, splenomegaly, and anorexia are present, 
but rarely cachexia, anemia or occult blood in the stools. In the third group, 
reticulum cell sarcoma, a preoperative differential diagnosis cannot usually be 
made from the otlier lymphomatous tumors of the stomach. 

However, Hodgkin’s disease confined to the stomach is relatively rare. The 
first case of Hodgkin’s disease of the stomach was reported in 1913. Rafsky 
and Krieger® stated that the chief presenting complaint is epigastric pain, 
found in 75% of the cases and that the pain resembled that of peptic ulcer in 
half the cases. It occurs mostly in young males. Bassler and Peters'® reported 
an average age of 38.5 years, ^vith three-fourths of the cases occurring in males. 
Madding", who analyzed six cases in men between 38 and 62 years found the 
average length of symptoms was nineteen months. These cases failed to show 
splenomegaly, lymphadenopathy, pyrexia, or anemia to any degree. The pre- 
senting complaints were weight loss and epigastric pain. Gall and MaUory^ 
described the pathological lesion as polycellular, the pathognomonic cell being 
the multilobed stem cell (Reed-Sternberg cell). These cells were sometimes 
mononucleated. There was abundant cytoplasm in the cells, and each nucleus 
contained a single vesiculated nucleolus. Mitosis was frequently seen. 

In differentiating gastric carcinoma from Hodgkin’s disease of the stomach 
the following points are significant. In carcinoma there is usually marked 
weight loss, occult blood is found in the stools, fever is rarely present, there is 
severe anemia, and most commonly there is achlorhydria. The lack of pain 
until late in carcinoma is very significant, being much different from the early 
complaint of pain in Hodgkin’s disease. There is no response to irradiation. 
The evaluation of the duration of S 3 miptoms, appetite changes and x-ray diag- 
nosis are not conclusive. 

The case report which follows illustrates how a new symptom arising in a 
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patient under treatment for a chronic disease may be overlooked, or attributed 
to the chronic disease vnthout considering it due to additional new pathology. 
This patient had a severe pulmonarj'- complaint which might have completely 
masked a separate disease complex. It is also significant in adding an additional 
case of Hodgkin’s disease, confined to the stomach, to the literature. 

CASE REPORT 

F. D., a 64 year old Italian shoemaker, was first seen on November 18, 1947, with 
the complaint of loss of appetite for the past six months. He stated that in 1932, he 
had a severe attack of bilateral lobar pneumonia from which he made an uneventful 
recovery. In 1942, he had a second severe attack of bilateral lobar pneumonia, after 
which a chronic productive cough persisted, with expectoration of one-half a cup of 
yellowish thick sputum daily. He also experienced dyspnea and audible wheezing 
on many occasions. In 1946, an examination revealed extensive bilateral pulmonary 
fibrosis which was non-specific in nature. Repeated sputum cultures and smears 
failed to reveal tubercle bacilli or fungi. No camties were demonstrated by x-ray. 
Administration of intramuscular and aerosol penicillin and streptomycin did not 
ameliorate the cough, expectoration, and dyspnea. 

In June 1947, the patient first noticed anorexia. He developed a special aversion 
to meats, and began to lose weight. There were no other gastrointestinal symptoms. 
He was treated elsewhere with various tonics, vitamin products, and antispasmodics 
without reh'ef. 

IMien seen in November 1947, he still complained of anorexia and weight loss. 
The cough, expectoration, and dyspnea had persisted. He had noticed a slight even- 
ing temperature elevation for the preceding two weeks. 

On physical examination emaciation was noticed and inspiratory and expiratory 
moist rales were heard over both lungs anteriorly and posteriorly. Bilateral indirect 
inguinal hernias were present. Abdominal and rectal examinations were negative; 
the spleen and liver were not palpable. No lymphadenopathy was found. Blood pres- 
sure was 120/80; temperature 101 degrees, pulse 80, regular; respirations 18, and 
shallow. 

Laboratory findings: Blood Count: Hemoglobin 79%, RBC 4,510,000, WBC 
11,450, Lymphocytes 21%, Polymorphonudears 74%, Eosinophiles 3%, Monocytes 
2%. The urine was normal. Stool examination was negative for ova and parasites, 
no RBC, few WBC. Gastric analysis revealed no free hydrochloric acid in the stom- 
ach. 

Fluoroscopic Studies: The heart contours were normal in all views. There was 
rfiguse mottling of both lung fields consistent with chronic pulmonary fibrosis. The 
costophrenic sinuses were dear; diaphragmatic excursions were normal. Examination 
with barium revealed a nonnal esophagus. As the barium flowed over the greater 
curvature of the stomach there appeared to be a smooth filling defect at the incisura 
about the size of a lemon. The mucosa was intact. The pyloric antrum and duodenal 
bulb were normal. A presumptive diagnosis of tumor of the stomach, possibly of 
mesenchymal origin was made. ^ 
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The patient was admitted to tlie Presbyterian Hospital on November 24, 1947 
where gastrointestinal x-rays confirmed the fluoroscopic findings of gastric tumor. 
The patient was prepared for surgery. On December 5, 1947 laparotomy was per- 
formed. On exploration a tumor was felt along tlie greater curvature of the stomach. 
The liver was found to be normal; no additional abdominal pathology was found. 
A subtotal gastrectomy was performed. The patient made an uneventful recovery, 
and was discharged on December 15, 1947. 

Tissue Examimtion 

Gross examination: A part of the stomach measuring 10 x 5 x 5 cm. was received* 
On section there is a bulky tumor 5x4x2 cm. situated on tire greater curvature 
and bulging into the lumen. The mucous surface of the tumor is smooth not ulcer- 
ating. The adjacent omental nodes are swollen, ratlier soft and discolored, the largest 
being 2 cm. in diameter. The cut surface of the gastric tumor is greyish in color 
appearing similar to the omental nodes. 

Histological examination: The tumor is composed of cells containing large hyper- 
chromatic nuclei, many excentrically located. There are a number of mitotic figures. 
These cells are separated by a scant loose reticulum. There are rare large cells con- 
taining giant nuclei resembling Reed-Stemberg cells. The growth is located mainly 
in the submucosa which it replaces. The muscularis mucosa is penetrated in places 
and the mucosa is invaded, where in addition to the cells described above, there are 
scattered eosinophiles. The mucous glands are atrophied but still present at the 
surface. The surface epitheliiun is intact in most of the extent covering the neoplastic 
tissue. The muscular coats are replaced by hyalinized fibrovascular tissue containing 
islands of neoplastic cells. 

Diagnosis: Hodgkin’s sarcoma of stomach. 

The patient received 12 bi-weekly treatments of high voltage radiation (200R) to 
the spleen and deep upper abdominal structures, both anteriorly and posteriorly. 
After one year he has failed to gain weight, and his appetite is again poor. Hemoglobin 
has remained between 75-80% (Sahli). The spleen and liver are not palpable. No 
peripheral nodes can be felt. His chest symptoms remain unchanged. There has been 
no temperature elevation. He has not returned to work. 

CONCLUSION 

1. The types of l 3 miphomatous tumors of the stomach have been reviewed. 
2. The diSerential diagnosis from gastric carcinoma has been discussed. 3. 
A case of gastric Hodgkin’s disease has been reported. It is also interesting be- 
cause of it’s insidious onset in a patient with symptomatic chronic pulmonary 
fibrosis. 
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PAPILLARY ADENOMA OF DUODENUM PRODUCING 

OBSTRUCTION 

Report of One Case 

Haroid H. Macumber, M.D., Richard G. Stoll, M.D. and Ferdinand C. Helwig, M.D. 

From the Departments of Medicine and Surgery, Chichasha Hospital and Clinic, Ckichasha, Ohlakomc 
and the Department of Pathology, St. Luke's Hospital, Kansas City, Missouri 

Benign tumors of the duodenum are quite rare. Papillomas arc classified 
with the adenomas and are usually of little clinical importance e.xcept for the 
possibility of malignant change, hemorrhage, or obstruction. 

Waters^ reported one case and discussed tlie roentgenologic appearance. 
Golden^ reviewed the literature and found 17 cases of non-malignant tumors 
of the duodenum, adding two more case reports of his ovm. Balfour and Hen- 
derson® reported six cases in one of which definite obstruction was present. 
Shaw* discussed pol3qDosis of the intestine and stated that in his opinion ob- 
struction due to a polyp was rare; while Cassidj' and Macchia® reported a case 
of polyposis of the duodenum and jejunum with malignant degeneration and 
intussusception. We have recently seen a large papilloma of the duodenum pro- 
ducing obstruction and massive hemorrhage. 

CASE REPORT 

B.R., male age 69, was admitted to the hospital on May 4, 1948. He stated that for 
the past five years he had noted intermittent epigastric burning, occurring 5 to 30 
minutes after meals, relieved by milk and amphogel, and aggravated by greasy food. 
During the past one j^ear, his diet had been largely confined to soup and milk. He 
was frequently awakened around midnight with the epigastric burning. There had 
been no radiation of the pain and no nausea, vomiting, tarry stool, or hemateme-'i'S 
previous to the present illness. 

A gastrointestinal series done at another hospital on 1/6/48 revealed a cyst-fike 
defect (Figure 1) in the duodenum. This was noted, but unfortimately the correct 
interpretation was not made until after the postmortem examination was performed. 
It is now seen that the large defect represents the papilloma and the barium leaking 
around the periphery of the mass outlines the tumor. 

During the three days prior to admission, the patient had noted massive hema- 
temesis, tarry stools, and weakness. There had been a steady weight loss over the 
past two years, but the amount was unknown. Physical examination was negative 
except for moderate epigastric tenderness. 

Due to the massive hematemesis, it was deemed advisable not to do a gastroin- 
testinal series. On the third hospital day the patient developed severe upper abdom- 
inal pain with rigidity, and immediate laparotomy seemed advisable. An anterior 
perforated duodenal ulcer was encountered. The stomach at the pyloric end was 
markedly adherent posteriorly so that it was impossible to retract the site of the 
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pathological process into the wound. Plicating the perforation was an extremely 
difficult task. Due to the patient’s extremely poor physical condition on the operating 
table, ver}^ little e.xploration could be done. Following operation the patient did very 
poorly with recurrent epigastric pain, nausea, recurrent vomiting, and intermittent 
bleeding in spite of continuous gastric suction and, later, a milk and amphogel constant 
gastric drip. 

On June 10, because of the persistent obstructive sj^mptoms, an anterior gastro- 
enterostomy was performed, but again it was found impossible to adequatel}'' explore 
the abdomen due to the extremely poor condition of the patient. It was necessat}’’ to 
place the anastomosis much higher than desired since the stomach in the antral and 
pyloric region could not be mobilized adequatelJ^ A posterior gastroenterostomy was 
out of the question. The patient e.xpired sLx days later. 



Fig. 1 Fig. 2 


At autops}^ the stomach was normal. The duodenum, in its first part, was markedly 
adherent to the pancreas posteriorly and its dissection was difficult. The stomach 
and duodenum were removed and opened longitudinally. No residual evidence of 
duodenal ulcer could be found. A papilloma measuring 4 cm in diameter was found 
attached by a pedicle 1 cm long and 1 cm wide to the first portion of the duodenum 
appro.xunately 1 cm below the pyloric ring (Figure 2). The potyp could be moved 
distally on its pedicle and appeared to be capable of producing a ball valve action 
complete!}" obstructing the duodenum. 

The Pathological Report is as follows (F. C. Helwig, hl.D.): 

Gross Pathology 

Ma.teria.1 consists of a portion of stomach and duodenum. The serosal surface of 
the duodenum has many delicate fibrous adhesions and is quite irregular. In one area 
}ust distal to the pylorus there is a small subserosal hemorrhage. There is a mass of 
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fat adherent. The serosa of llie jrorlion of stomacli has a few fil)rinoiis adhesions. 
The portion of stomach measures 5 cm. in length; the wall i.s thin and the mucosa 
pale and flattened. The section of duodenum i.s 6 cm. in lenittli. .Arisinit from the 
mucosa 1 cm. distal to the jrylorus is a polyp. 'I’he stalk measures 1 1 mm. in its great- 
est diameter and 10 mm. in length. At the peak of tlie stalk is a si)here-shapcd mass 
composed of frond-like structures so that it resembles a small cauliflower. 'I'he sepa- 
rate arborizations can be spread down to the head of the stalk and there is no firm 
mass of tissue jiresent. The mucosa of the duodenum is flat, and the entire duodenal 
wall thinned. 


Iltslolof^ic l^ilhology 

Microscopic e.xamination shows a papillary tumor made uj) of long glands lined 
by tall columnar epithelium with vacuolated acidophilic cyto[flasm. The stroma is 
of loose connective tissue containing large numbers of lymphocytes. At the base 
many glands typical for those of the duodenum are seen. Many of the glands are 
dilated and contain strands of mucoid material as well as desquamated cells. The 
stroma-epithelial ratio varies from one area to another. 

Diagnosis 

On the basis of uniform character of the epithelium, a diagnosis of benign epithelial 
polyp of the duodenum was made. 

Due to the rarity of a benign tumor of the duodenum sufficiently large to 
produce obstructive manifestations, it was felt that this case report might be 
of interest. 
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Editorials 


THE DANGEROUS TOXICITY OF THIOCYANATES 

In view of the fact tliat many physicians today are giving thiocyanates, 
often witliout good follow-up control, the recent paper by Gorman, Messinger 
and Herman (May, 1949, Annals of Internal Medicine) is well worth reading. 
They point out that tlrere have been a number of cases of fatal poisoning with 
the drug, and what is most disturbing is that in a number of these, the total 
dosage was low. In 8 cases the amounts given were 3.3, 8, 9, 12, 15, 18 and 25 
gm., respectively. 

Barker, who introduced the method for determining thiocyanate in the 
blood, felt in 1939 that no cases of severe into.xication are likely to appear at a 
blood level below 20 mg. per 100 cc. From their e,\perience with some 300 cases, 
Gorman, Messinger and Herman thought the optimal blood titer was between 
8 and 14 mg. per 100 cc. Massie, Etheridge and O’Hare thought it should be 
from 5 to 7 mg. per 100 cc. The sad feature now is that in several cases, death 
has resulted when the blood level was within the supposedly safe range. In 
3 fatal cases, the titer in the blood was 3.3, 4.2 and 7.0 mg. per 100 cc. 

The usual symptoms of toxicity at the beginning are dermatitis, psychotic 
manifestations, enlargement of the thyroid, thrombophlebitis and convulsive 
twitchings. Sometimes coryza-like symptoms appear. There may be pruritus, 
a maculopapular eruption and exfoliative dermatitis. There may be edema of 
the glottis and larynx. In most of the fatal cases, there have been confusion, 
hallucinations, delusions and psychomotor agitation. Such symptoms give a 
bad prognostic outlook. 

In view of these dangerous possibilities, it certainly would be unwise to give 
the drug to patients who are not going to be watched. It would be bad enough 
to use such a dangerous drug if it were certain that the blood pressure would 
come down and life would be prolonged. Unfortunately, even when the pres- 
sure comes down, there is as yet little evidence that life will be prolonged or 
made more comfortable. That is the difBcuIty with all the treatments for hy- 
pertension. We physicians and the patients all want the pressure reduced, but 
will that do any good? Commonly, it does not, 

[W. C. A.] 

PTEROYLGLUTAMIC ACIDS AND RELATED COMPOUNDS 

Recently it has become clear that several vitamins or vitamin-like factors 
such as folic acid and the L. casei factor, owe their action to pteroylglutamic 
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acid or related compounds. The subject is of such great interest to all students 
of nutrition that we take pleasure here in calling attention to a splendid re- 
view by T. H. Jukes and E. L. R. Stokstad, of the Lederle Laboratories Di- 
vision of the American Cyanamid Company. The article is in the January, 1948 
niunber of Physiological Reviavs and covers 56 pages. There is a bibliography 
of 306 titles. ..'i 

Spies, using the new vitamin, has reported wonderful results in the treat- 
ment of the glossitis of pellagra. Much study is being done now on the way in 
which the new drug acts or does not act on various types of anemias and 
blood diseases. 

[W. C. A.] 



Comment 


THE RUBBER FINGER TIP OF THE GASTROSCOPE 


A Warning 

Lately gastroscopes without rubber finger tip have been described, construc- 
ted and marketed. Every method which works inside the human body has 
some inherent danger; it is essential to reduce this danger as much as possible, 
to make the method as safe as possible, even if absolute safety cannot be ob- 
tained. The construction mentioned cannot be considered sufficiently safe, 
and it seems appropriate to recall some historical facts which had led to the 
universal adoption of the protective rubber finger. 

The rubber finger attached to the tip of the gastroscope has a dual purpose. 
(1) it prevents the production of hypopharyngeal lesions; (2) it protects the 
stomach wall from perforation. 

(1) The constrictor muscle of the pharynx may be open, especially if the 
patient makes a swallowing movement; in this case any kind of instrument 
can be introduced into the esophagus without danger, but the muscle often is 
closed. If it is not spasticaUy closed, its walls can be disengaged by any obtura- 
tor-like instrument, by a feger-Iess lamp as well as by the standard rubber 
finger. The real danger looms when the constrictor musde is spasticaUy closed. 
Lesions will then be avoided with open tubes, if the examiner does not proceed 
without seeing the lumen of the esophagus. But even in the most expert hands, 
they can occur. The rubber finger will bend over the contracted space and will 
distribute the pressure of the instrument over a rather large mucosal surface. 
A metal lamp without rubber finger, however, hits only one point of the very 
vulnerable pharyngeal mucosa and has a tendency to traumatize it. 

In 1923, after the publication of the rigid Schindler gastroscope, the author 
was invited by Professor Sauerbruch to demonstrate the instrument in his 
hospital. I declined this invitation because Professor Sauerbruch had invited 
simultaneously Dr. W. Sternberg from Berlin for a similar demonstration. 
Sternberg had published his own gastroscopic construction a short time be- 
fore. As explanation for my refusal I pointed out that I considered Sternberg’s 
instrument as unsafe, because it did not have the protective rubber finger I 
did not want I said, to see my instrument discredited by simultaneous demon- 
stration with a dangerous instrument. I asked Professor Sauerbruch’s ner- 
mission to demonstrate my gastroscope independently. This request was 
panted, and the demonstration was successful. Sternberg demonstrated his 
mstrument some time later, and caused a lesion of the pharynx at the very 
first demonstration. The patient succumbed to mediastinitis. S^erbruch puL^ 
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lisbccl this accident at once, and it was a terrible blow for the new method. 
At first it looked as if it would be a mortal one, and very patient work was 
required to save gastroscopy. 

(2) For some time the instrument maker G. Wolf, producer of the first flexi- 
ble gastroscope, had followed Henning’s suggestion and had replaced the rub- 
ber finger tip by a nibber sponge ball. I was forced to use this tip over my pro- 
test. Wolf discarded this tip only after I had produced three perforations of 
the stomach within a series of only 50 examinations. Ruptures and perforations 
of the stomach were almost unknown in the period of 1 0 years in which my 
rigid instrument with rubber finger was the standard instrument (Hubner). 
We now know that they may occur even with the rubber finger, without de- 
monstrable reason, but they are exceedingly rare. In fact, during 6000 gastros- 
copies with the flexible gastroscope wdth tlie rubber finger, done after the 
mentioned 3 lesions, I have seen one rupture of the stomach and one perfora- 
tion of the stomach, both non-fatal. It follows that lesions of the stomach occur 
in 0.03%, if the rubber finger is used, but that they occur in as much as 3%, 
if the rubber finger is not used. After the mentioned 3 perforations with the 
rubber sponge tip had happened, Renshaw and I tried to find experimentally 
the difference between the various types of gastroscopic tips. We stretched a 
dog stomach tightly in a frame and placed it at an angle of thirty degrees to 
the horizontal. The gastroscope, attached to a metal upright and exactly coim- 
terbalanced, was gently placed in contact with the uppermost part of the 
membrane. Water was slowly added to one of the balancing bottles in order to 
increase gradually the pressure of the instrument on tlie surface of the stomach. 
There was a relatively constant weight which caused the rubber finger to 
suddenly slide the full length. Once movement was initiated, the tip slid eas- 
ily and rapidly. With the sponge tip, however, it required approximately 100 
grams more to initiate sliding which was jerky. When the stomach was sus- 
pended loosely the finger tip passed easily over the mucosa, whereas the sponge 
tip “skidded” along the surface. The mucosa behind the advancing sponge was 
stretched tightly, while folds of tissue were piled up in front of the tip. Many 
times there was so much tissue piled up in front of the sponge tip that it was 
impossible to pass over it. In these instances the sponge tip pushed out a deep 
pouch and finally the instrument “buckled”, but the tip did not turn upward 
and slip out of the pouch. It was found that the long rubber finger directs the 
instrument in the line of least resistance and initiates bending of the flexible 
portion, thereby distributing pressure over a rather large area of the posterior 
wall. Henning later recommended a smooth ball tip, but even this cannot 
deflect the instrument or facilitate its bending. The same is true of metal tips 
entirely improtected as being constructed again. With these devices the pres- 
sure of the advancing gastroscope is not distributed, but localized to a small 
point beneath the tip. 
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Young gastroscopists today cannot imagine under what struggles gastros- 
copy was developed to its present status. I believe that a serious "warning is 
in order. Mishaps caused by a faultily constructed instrument may discredit 
an important method. 

R-UBOLF ScmNDLER 
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SPACES OF DISSE 

Since the advent of needle biopsy of the liver, considerable discussion has 
again arisen concerning the existence and significance of the perisinusoidal 
spaces. These spaces, lying between the sinusoids and the polygonal cells, 
are considered by some as agonal and postmortem artifacts. Others, however, 
consider them important lymph channels "with functions that help explain 
some of the biochemical abnormalities found in regurgitation jaundice. In "view 
of the interest pertaining to these spaces, one may wonder why the eponym 
applied to them enjoys such a "wide variety of spelling. To wit; 

Space of Desse, according to T. B. Mallory (J. A. M. A., 134: 655, 1947) 
and The American Illustrated Medical Dictionary (Borland), 21st edition, 
1947. 

Space of Disse, according to Watson and HoSbauer (Ann. Int. Med., 25: 
195, 1946). 

Space of Disse, according to Bockus’ Gastroenterology, 1946. 

In 1890 an article entitled, “Deher die Lymphbahnen der Saugetierleber” 
appeared in the Archiv f. mikr. Anat., 36 : 203-224. The author is listed as J. 
Disse, “Prosector u. Privatdocent” at Gottingen, Germany. The “J” stands 
for “Joseph," according to the Index Catalogue of the Library of the Surgeon- 
General's Office, U.S. Army, Second Series, Vol. TV, p. 430, 1899; but the 
Third Series of the same Catalogue gives the name as “Josef."(Vol IV p 
691, 1923). 

Perusal of Disse’s article indicates that he was far from the first to describe 
die spaces now carrying his name or variations thereof. He presents, in fact, 
a rather extensive list of previous writers discussing the pros and cons of the 
perisinusoidal spaces. According to Disse, the first to describe these spaces and 
to suspect them of being lymphatic channels rvas MacGilla-vry in 1864, Little 
advantage would be gained, however, by changing the name to Spaces of 
MacGillavry; sooner or later, one surmises, the spaces would become known as 
those of Macgillaviy, Mclllaroy, or Macgillicuddy. 

F- J. Ingeuinger 
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The Basic Neurosis Oral Regression and Psydiic Masochism. Edmund Bcrgler, 

M.D. Grune & Stratton, Inc. New York. 1949. pp 353 Price $5.00 

As one reads a considerable portion of the ps 3 Ehiatric literature of today, one gets 
to wondering if the psychiatrist may not have been more screwy than his patient. 
One is reminded of what tlie inmates of insane asylums say, that the only way you 
can tell a psychiatrist from tlie patients is tliat the psychiatrist has keys to the doors. 

One of the best comments on the present type of psychiatric literature was made 
a w'hile ago by the New Yorker. A teacher of psychiatry at Yale had written that a 
man with ulcer w'ho w’as taking milk every two or three hours was doing this because 
in infancy his mother had often denied him the breast. This had enraged him and 
he was now compensating! The editor of the New Yorker said “Yes, perhaps, but 
then again, maybe tlie guy just likes milk!” 

So often a certain type of psychiatrist can spin the most astounding theories as to 
why man does a very simple and easily explained act. The other day the reviewer 
read an article in which it said tliat one of the prominent signs of beginning schizo- 
phrenia is a tendency to attach tremendous sj^mbolism to everything. This sentence 
made us do a lot of w'ondering. Doctor Bergler admits in tlie preface that quite a few 
men, on reading this book, will wonder, but he implies that perhaps 100 years from 
now everyone will admit that he was right and those who now scoff will be seen to 
have been stupid. 

This is a good book for a man to read it he wants to get an idea of how compli- 
cated human motives are now supposed to be. For instance, on opening to page 166 
we read, “Eveiybody lives psychologically on the basis of his best defense mechan- 
ism. This unconscious defense mechanism happens to be, in oral cases, pseudo-aggres- 
sive denial of the masochistic wish to be denied. Therefore, pseudo-aggressive ele- 
ments dominate both in ejaculation praecox and in aspermia. In both cases fluid is 
denied: in premature ejaculation the “milk” is “spilled” before it can reach the mouth 
(vagina).” In other words, the man ejaculated prematurely because he wants to deny 
the woman sperm which he thinks interests her most! According to another authority 
of this type, premature ejaculation means an urethral-anal wish to soil the woman. 

In our childish ignorance of psychiatry we have always been impressed by the 
statement of many men with premature ejaculation tliat the only reason for it was 
that they were too nervous and sensitive and on edge or they had not had intercourse 
for some time, and hence the mechanism was on a hair trigger. On a second attempt 
with the mechanism less sensitive the man was aU right. Instead of being angry at 
the woman and trying to hurt her, as psychiatrists claim, he was terribly embarrased 
and humihated over his failure to achieve pleasure himself and to give it to his partner. 

One wonders why universities tolerate certain psychiatrists in their midst or why 
the psychiatric editors take many papers that. they now take. Some day they will 
be very ashamed. 
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Pain Svndromes Treatment by Paravertebral Nerve Block. Bermrd Judovich 
William Bates and Joseph C. Yashin. F. A. Davis Company, Philadelphia, 3rd 
edition. 1949. pp. 357. 

This is a very useful book. It used to be called Segmental Neuralgia and Painful 
Syndromes. There is much of great interest to the gastroenterologist. It is obvious 
that the authors have good powers of observation and have made good use of them. 
This is a book that every diagnostician would do well to read carefully from cover 
to cover. It is so helpful to know the significance of pain in certain spots. 

In chapter 13, the authors discuss their use of a distOlate of the root of the pitcher 
plant for the relief of neuralgic pains. The analysis showed that the essential substance 
is an ammonium salt. Of late, they have used ammonium sulphate in addition to 
intracaine or procaine for therapeutic nerve block in the neuroglias. It gives a more 
prolonged action. 

There are doubtless many people going around with pain who could be helped by 
a numbing injection expertly made. 

The Ciba Collection of Medical Illustrations. A compilation of Pathological 
and Anatomical Paintings prepared by Frank H. Netter. Commissioned and pub- 
lished by Ciba Pharmaceutical Products, Inc., Summit, New Jersey, 1948, pp. 222. 
This is a beautiful volume with magnificent reproductions of excellent colored 
illustrations showing both the normal and the diseased body. 
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MOUTH AND ESOPHAGUS 

Vinson, P. P. Diagnosis and treatment of 
hiatal diaphragmatic hernia. Southern 
Med. J., 42: 176 (Mar.) 1949. 

This paper is based upon a study of an un- 
usual group of 147 patients with hiatal dia- 
phragmatic hernia. There were included 110 
cases of short esophagus with a partially 
thoracic stomach, 21 patients with a para- 
esophageal hernia, and the remaining 16 with 
a short esophagus with a definite cicatricial 
stricture at the junction of the thoracic 
stomach and esophagus. 

Flatulence, postprandial distress, fullness 
in the epigastrium and “acid indigestion”, 
all worse on lying down are common symp- 
toms. Epigastric pain, with radiation sub- 
sternally or down one or both arms, is a 
frequent complaint. The pain may suggest 
coronary artery disease, biliar}’- colic or car- 
diospasm. At other times, the pain may be 
dull and burning and may be mistaken for 
that produced by peptic ulcer. Ulceration 
occurring at the junction of the esophagus 
and the stomach is frequently diagnosed as 
peptic ulcer. When hematemesis is the main 
symptom, bleeding peptic ulcer or varices 


may be suggested. Dysphagia is unusual be- 
fore the age of 40 years, and characteris- 
tically is intermittent, occurring especially 
when meat is eaten. Sudden complete ob- 
struction with meat is not uncommon, and 
esophagoscopic manipulation may be re- 
quired to dislodge the foreign body. Stag- 
nation of food probably occurs in all pa- 
tients, even when dysphagia is absent. 

The diagnosis is best established by roent- 
gen examination, especially in the Trendel- 
enburg position. Esophagoscopy is of some 
value in short esophagus, but is useless in 
para-esophageal hernia. Short esophageal 
type of hernia is best treated by the passage 
of dilating sounds over a guiding thread into 
the stomach. If spasm is responsible for 
dysphagia, passage of a ^60 Fr. sound 
usually provides complete and permanent 
relief. Pain and bleeding are also usually 
abolished by dilatation, but digestive distress 
often persists. In para-esophageal hernias, 
when dysphagia is the only symptom, dilata- 
tion gives satisfactory relief. When other 
symptoms are present and the patient is in 
good condition, operation is necessary. 

Anthony M. BIasich 
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Mohs, F. E. Chemosurgical treatment of 
tumors of the parotid gland. A micro- 
scopically controlled method of e-vcision. 
Ann. Surg., 129: 381 (Mar.) 1949. 

The main objective in the treatment of 
tumors of the parotid gland is complete 
removal of the neoplasm. The second ob- 
jective is preservation of the facial nerve. 
The author describes the application of a 
chemosurgical technic to 13 carcinomas and 
4 benign mixed tumors of the parotid gland. 
The method of treatment involves tissue 
destruction by repeated application to the 
tumor of zinc chloride in a paste. This is 
accompanied by microscopic examination of 
selected bits of tissue to determine the exact 
extent of the lesion. The latter form of con- 
trol enables the operator to remove selec- 
tively all tumor tissue, with a minimum 
disturbance of non-neoplastic tissue includ- 
ing the facial nerve. 

Eleven of the patients with carcinoma 
were followed for a 3-year period. There was 
a 63.6 per cent survival rate without evi- 
dence of recurrence. It is suggested that 
such a time-consuming chemosurgical 
method is justified because it permits fol- 
lowing and removing “silent” (grossly in- 
visible! outgrowths from the main tumor 
mass under microscopic control. 

Lemhei. C. McGee 

Merendino, K. a., Varco, R. L., and 
Wangensteen, O. H. Displacement of 
the esophagus into a new diaphragmatic 
orifice in the repair of para-esophageal 
and esophageal hiatus hernia. Ann. Surg., 
129: 185 (Feb.) 1949. 

The authors describe a new technic for the 
surgical repair of hiatus hernia. The esopha- 
gus is displaced anteriorly, and to the left if 
necessary, into a new location by incising 
the diaphragm; the right and left crura of 
the diaphragm are sutured together behind 
the esophagus. The procedure is said to 
have the merit of placing “strong tissues” 
about tlie esophagus. Thirteen cases of hiatus 
hernia of the diaphragm repaired by this 
technic have been followed up for periods of 
S to 36 months. There have been no recur- 
rences of hiatus hernia. 

Lemuel C. McGee 


STOMACH 

Rogel, K. On linitis plastica and on scleros- 
ing carcinoma of the stomach (carcinoma 
disseminatum Krompecher; carcinoma fi- 
brosum Konjetzny). Acta Chir. Scand., 
97: 451 (Feb.) 1949. 

The author reviews the literature dealing 
with benign and malignant sclerosis of the 
stomach. He suggests that the term, linitis 
plastica, be reserved for benign sclerosis of 
the stomach and that the malignant form 
becalled, “fibrous disseminated carcinoma”. 
The clinical histories and macroscopic and 
microscopic pictures of 14 cases of malig- 
nant sclerosis are reported. 

David A. Dreiling 

Grimes, A. E. Retrograde intragastric intus- 
susception of the jejunum following sub- 
total gastrectomy. Report of a case, 
apparently the second such in the litera- 
ture. Ann. Surg., 129: 404 (Mar.) 1949. 

A 55-year old white male underwent a sub- 
total gastrectomy (posterior Polya-type 
anastomosis) for a recurrent, bleeding, 
chronic duodenal ulcer. Two and one-half 
years later, he was given a transurethral 
resection of the prostate gland. Before the 
latter operation was completed (spinal anes- 
thesia), he became nauseated and had severe 
retching and vomiting. The vomiting con- 
tinued following this operation. After 6 days 
of parenteral nutrition, an X-ray examina- 
tion of the stomach showed obstruction at 
thegastrojejunal junction. The patient sub- 
sequently died. At autopsy it was found 
that there w’as a retrograde jejunogastric in- 
tussusception of the efferent portion of the 
jejunum. 

Lemuel C. McGee 

W EST, J. P. Total gastrectomy for carcinoma 
of the stomach. Ann. Surg., 129: 373 
(Mar.) 1949. 

Among 18 patients undergoing gastrectomy 
for carcinoma of the stomach, there were 7 
deaths, an operative mortality of 39 per 
cent. Six of the survivors died subsequently, 
5 due to a recurrence of carcinoma and 1 of 
inanition without postmortem evidence of 
neoplastic disease. No satisfactory evidence 
was found for this failure in nutrition under 
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an adequate food intake. Of the 5 surviving 
patients, one has an occasional diarrhea and 
one has an erythrocyte count below four 
million. Three of four patients in whom a 
small amount of stomach was able to be left 
have enjoyed a better nutritional state than 
those in whom the entire stomach was re- 
moved at operation. 

Lemuel C. McGee 

Ka.tz, J., Dryer, R. L., Paul, W. D., and 
Routh, J. I. Effect of acetyl salicylic acid 
on the gastric mucosa of the Shay rat. 
Am. J. Dig. Dis., 16: 88 (Mar.) 1949. 

The authors refer to previous gastroscopic 
studies of patients who had taken large doses 
of aspirin, and it is observed that these re- 
ports did not indicate that the continued 
taking of this drug resulted in local changes 
in the gastric mucosa. The effect of high 
doses of aspirin on the gastric mucosa was 
studied in a group of rats prepared by a 
modified Shay technic. 

Thirty of 31 rats, receiving oral dilute 
hydrochloric acid, distilled water or normal 
salt solutions, showed gastric lesions 6 hours 
after pyloric ligation, but only 15 of 35 
animals receiving 2.5 gms of aspirin showed 
evidence of gastric damage. The rats receiv- 
ing aspirin showed a lowered rate of secretion 
of gastric juice and had almost no free acid 
in the gastric contents. Aspirin seemed to 
have an antisecretory effect under the ex- 
perimental conditions employed. It could 
not be stated that the decrease in free acid 
and of the rate of secretion was responsible 
for the lessened incidence of ulceration in 
these rats. 

Henry Tumen 

Lindblom, K. Roentgen diagnosis of phleg- 
monous gastritis Acta Radiol., 28: 33 
(Feb.) 1947. 

Phlegmonous gastritis is a suppurative lesion 
of the stomach, involving chiefly the sub- 
mucosa. It is usually diffuse and only occa- 
sionally localized (carbuncle-like). Invari- 
ably the lesion is diagnosed at necropsy, 
following a history of several days of epigas- 
tric pain, fever, and vomiting, peritonitis 
and septicemia. 

Roentgen diagnosis has been identified 


with narrowed lumen (thickened gastric 
wall) and obliterated mucosal folds. In the 
pre-pyloric region, narrowing causes reten- 
tion of barium. Pathogenesis results from an 
infection from a local or distant focus, a 
foreign body, or as a sequel to gastric opera- 
tions. 

The author describes a postoperative case 
of a 47-ycar old male who, 12 days following 
a gastric resection for gastric ulcer, devel- 
oped fever and tenderness in the left epigas- 
trium, with local pain and nausea. Two 
roentgen e.xaminations revealed typical find- 
ings. Chemotherapy resulted in complete 
recovery and repeat films, 3 weeks later, 
showed normal mucosal pattern. 

A. I. Freedman 

BOWEL 

Ficarra, B. j. Visceral activity in small 
bowel perforation. N. Y. State J. Med., 
49: 420 (Feb.) 1949. 

Animal e.xperiments have shown that stimu- 
lation of the small intestine by mechanical 
or chemical means produces a contracture 
above the point of stimulation, and a re- 
laxation below. This “law of the intestine” 
is controlled by Auerbach’s plexus. The 
author produced rents in the small intestine 
of rabbits. A contraction of the intestine 
above the point of perforation with a relaxa- 
tion below, was set up immediately. This 
prevented the evacuation of the intestinal 
contents above the site of perforation. The 
same process was repeated many times. 
After about 4 hours of constant stimulation, 
muscular fatigue ensued and intestinal con- 
tents spilled into the peritoneal cavity. The 
author believes that the same mechanism 
occurs in humans following nonpenetrating 
abdominal trauma. No physical signs are 
evident during the stage of active contrac- 
ture. It is only after the muscle becomes 
fatigued that the intestinal contents escape 
and cause a peritonitis. Laparotomy should 
be performed early in suspected cases. 

Phelep Levitsky 

Jones, F. A. and Paulley, J. W. Intestinal 
lipodystrophy (Whipple’s disease). Lan- 
cet, 256: 214 (Feb.) 1949. 

There have been less than 25 cases of intes- 
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tinal lipodystrophy (Whipple’s disease) de- 
scribed in the literature. The author’s case 
concerned a 44-year old man whose first 
symptom was central abdominal colicky pain 
and bleeding per rectum. Diarrhea and loss 
of weight ensued rapidly. The abdomen be- 
came distended and pigmentation of the 
skin and mucous membranes was noted. No 
abnormality was found in the alimentary 
tract by X-ray. There was a secondar>' 
anemia, a histamine-fast achlorhydria, and 
a flat glucose tolerance curve. Blood 
chlorides were low. Fat balance studies 
showed that 78 per cent of ingested fat was 
absorbed as compared to 90 per cent in 
normal individuals. Treatment consisted of 
a high-protein, high-vitamin, low-fat diet, 
and “Doca" was given in 10 mg. daily doses, 
supplemented with suprarenal cortical hor- 
mone. Folic acid and crude liver were also 
administered. Death occurred about 1 year 
after onset. There was a weight loss of 
about 35 lbs. Autopsy revealed many peri- 
toneal adhesions and “sugar icing” of liver 
and spleen. The first 2 J feet of jejunum were 
normal; beyond this, the small bowel was 
atrophic and plum colored. The lymphoid 
tissue in the ileum was hypertrophied. The 
mesenteric nodes were enlarged and firm, and 
on a cut surface were pale and cystic. The 
large bowel was normal. Microscopically, 
the suprarenal glands showed “pyknosis” 
(fuchsinophilia) of the cortical cells with 
depletion of lipoids; the appearance was 
similar to that found in starvation and de- 
ficiency states. The mesenteric gland sinuses 
were grossly dilated with fat. Foamy ma- 
aophages predominated, and scanty giant 
cells were present. There was some fibro- 
blastic activity. The small gut showed the 
characteristic club-shaped villi with intracel- 
lular and extracellular fat. It is suggested 
tliat the disease may originate as a primary 
non-specific jejunitis. 

Philip Levitskv 

Mayfiexd, L. H. and Waugh, J. M. Sig- 
moidocutaneous fistulae resulting from di- 
verticulitis of the sigmoid colon. Ann. 
Surg., 129: 198 (Feb.) 1949. 

Reports show that diverticulitis of the colon 
accounts for 3.2-18.4 per cent of the exter- 
nal fecal fistulae seen in patients. The au- 


thors review 17 cases of sigmoidocutaneous 
fistulae following surgery occasioned by di- 
verticulitis. The average age of this group of 
patients was 46.3 years; the youngest was 
27 years old and the oldest 60 years. Twelve 
were men. Fourteen of the patients had had 
surgery for an abscess, and 3 had bad sur- 
gery for the correction of sigmoidovesical 
fistulae. Diverticulitb had been manifest 
for an average of 2.5 years when the cutane- 
ous fistulae developed. The symptoms of 
sigmoidocutaneous fistulae were the pres- 
ence of the fistulae, abdominal pains, consti- 
pation, chills, and fever. 

Fistulae of this type tend to close sponta- 
neously and should be given a year of obser- 
vation before surgical treatment. When sur- 
gical treatment is carried out, the diseased 
segment of the colon should be excised. In 
this group of 17 patients, such resection re- 
lieved 16 of their external fecal fistulae. 

Lemuel C. McGee 


McGraw, a. B. Factors contributing to low 
mortality from appendectomy for acute 
appendicitis. Arch. Surg., 58: 171 (Feb.) 
1949. 

The treatment of acute appendicitis remains 
one of the most serious and frequent prob- 
lems confronting the surgeon. In a sear(i for 
factors contributing to a aero mortality rate 
in acute appendicitis for the last 5§ years, 
the author reviewed the 1,411 cases of that 
disease encountered in the Henry Ford Hos- 
pital from January, 1938 through December, 
1947. Data regarding the clinical material, 
type of operation used, postoperative care, 
complications and mortality are presented 
and analyzed. As a result of this analysis, he 
concludes that, in spite of the indisputable 
help of the sulfonamide and antibiotic drugs, 
the prime factors in the elimination of mor- 
tality in acute appendicitis are: (1) The 
alertness with which symptoms and signs 
of the disease are recognized, (2) the prompt- 
ness rvith w'hich the patient is brought to 
operation after diagnosis, and (3) the con- 
sistent use of an operative technic which is 
sound in conception and safe in detail for 
the difficult as well as for the uncomplicated 
case. 


Albert Cornell 
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Donhauser, J. L. and Atwell, S. Volvulus 

of the cecum. Arch. Surg., 58: 129 (Feb.) 

1949. 

Volvulus of the cecum is usually considered 
a rare condition but, in many cases, it has 
masqueraded for years as chronic or recur- 
rent appendicitis before a severe attack re- 
vealed the true diagnosis. The authors re- 
view 100 cases in the literature and report 6 
new cases. From a summary based on these 
cases, they find torsion of the cecum may 
occur at anj" age but, in 50 per cent of the 
cases, it occurs in patients between the ages 
of 20 and 45. It occurs in men and women 
in an even ratio. Most patients give a his- 
tory of previous attacks; the signs and 
symptoms usually are those of obstruction 
of the bowel. Considerable distention and a 
mass are often present. Pregnancy, previous 
operation, high-roughage diet, strong ca- 
tharsis, dietary indiscretions and unusual 
exertion are some of the predisposing or pre- 
cipitating factors. 

The authors conclude that, for torsion to 
occur, there must be hypermobility of the 
cecum, which condition is present in 20 per 
cent of the population, and there must be a 
fixed point about which the cecum may ro- 
tate. Torsion of the cecum, particularly par- 
tial torsion, is more frequent than the re- 
ported incidence would suggest. It should 
be considered in cases in which there is pain 
on the right side together with a long history 
of constipation and of previous attacks of 
abdominal pain. If the roentgenogram of 
the abdomen shows the pattern of small 
bowel obstruction, and there is a markedly 
dilated loop of bowel on the right side, a 
diagnosis of torsion of the cecum should be 
considered. If the roentgenogram made after 
a barium enema shows the column of barium 
stopping in the hepatic flexure or in the as- 
cending colon, there is further evidence of 
the existence of this condition 

Albert Cornell 

Griswold, M. L. and Goodspeed, W. K. 

Factors in the mortality of the ruptured 

appendix. Ann. Surg., 129: 260 (Feb.) 

1949. 

This is a statistical study of the mortality 
from appendicitis in a general hospital lo- 
cated in a suburban community. Between 


1931 and 1937, 15.3 per cent of all cases com- 
plicated by perforation died. The cases hav- 
ing no rupture of the appendix carried a 
mortality of less than 2 per cent during the 
same period. By contrast, the mortality rate 
from perforated appendicitis between 1942 
and 1947 was 8.7 per cent, a reduction of 6.6 
per cent. A review of other published scries 
shows a similar trend. The factors, which 
maj' play a role in this improvement, are 
given as: (1) Sulfonamides and antibiotics; 
(2) improved control of fluid, electrolyte and 
nutritional needs; (3) improved anesthesia; 
(4) tube decompression of the intestinal 
tract; and (5) less delay in receiving medical 
attention and less cartharsis. 

The authors conclude that patients, in the 
late stages of perforation, do better with 
nonoperative therapy, and that the removal 
of the nonperforated gangrenous appendix 
carries a low mortality even though some 
degree of local peritonitis may be present. 

Lemuel C. McGee 

Melchior, E. Volvulus of the cecum. Sur- 
gery, 25:251 (Feb.) 1949. 

Abnormal motility of the cecum, due to 
an ileocecal mesenterium commune, may 
permit a clockwise rotation of the cecum 
around the vertical axis of the ascending 
colon, with resulting volvulus. More rarely, 
the abnormal mesentery may extend to the 
right colon with rotation around the hori- 
zontal axis of the transverse colon. The in- 
tensity of the strangulation, rather than its 
duration, is responsible for the anatomic 
changes and the ileus. Early surgical inter- 
vention is imperative. Previously, the ac- 
cepted method of treatment was derotation 
and cecostomy with or without cecopexy. 
The mortality rate was over 50 per cent. 

Six cases of volvulus of the cecum are 
presented with one mortality. Primary re- 
section of the cecum with termino-ileocolos- 
tomy was chosen as the procedure of choice 
because: (1) The secondary dilatation of the 
terminal ileum allows a rapid and simple 
end-to-end anastamosis to be made, without 
the delay of mobilizing the ascending colon; 
(2) cecostomy and secondary closure are 
avoided; and (3) the risk of recurrence is 
eliminated. In one of the cases, cecal gan- 
grene and peritonitis had occurred. A portion 
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of the good results in this case was attrib- 
uted to the use of emetine which, the author 
states, is very effective against non-specific 
septic infections including those caused by 
penicillin-resistant organisms, particularly 
B. coli. In the one death, the poor condition 
of the patient made extensive surgery im- 
possible. Derotation and enterostomy were 
performed with death at the end of the 
operation. 

Marcel Patterson 

LIVER AND GALL BLADDER 

Wahl, P. N. Diet and cirrhosis of the liver. 
Arch. Path., 47: 119 (Feb.) 1949. 
Stimulated by the frequent occurrence of 
adult and infantile cirrhosis among poorly 
nourished Indian peoples, the author under- 
took a comprehensive study of the relation 
of diet to cirrhosis. He reports an experi- 
mental study of the effect of a high-carbo- 
hydrate, low-protein diet on the liver in rats. 
The diet resembled the natural diet of the 
orthodox Hindus. Two groups of rats were 
studied: (1) infants (SO gm.) and (2) adults 
(100 gm.). 

Rats of neither group showed changes 
characteristic of portal cirrhosis. Changes 
observed varied with survival time of the 
animals. The infants survived up to 77 days; 
the earliest death in the adults was at 100 
days. In the livers of the infants, areas of 
completely dead parenchymatous cells alter- 
nated with areas of normal parenchyma. 
Special stains showed no appreciable in- 
crease in fibrous tissue, but quantitative 
determination of collagen revealed an in- 
crease varying from 0.5 to 0.8 per cent — the 
upper limit of normal being 0,4 per cent. 
The livers of the older animals were dif- 
fusely infiltrated with fat. In those animals 
surviving longest, increasing condensation 
of periportal and perilobular reticulum was 
found. 

The paper includes a review of the world 
literature dealing with experimental produc- 
tion of cirrhosis in animals, and a less com- 
plete sun'ey of the literature of the geo- 
graphic distribution of human cirrhosis and 
the relation of alcohol diet and infection to 
human cirrhosis. 

George .4. Boylston 


WiRTS, C. W. The clinical and laboratory 
useof bromsulfalein. Rev. Gastroenterol., 
16: 125 (Feb.) 1949. 

Although the exact method of the removal 
of bromsulfalein from the body has not been 
definitely established, the use of the dye in 
a study of liver function has been of practi- 
cal clinical value. It is likely that bromsul- 
falein is excreted exclusively by the liver. 
Two mechanisms are proposed for this proc- 
ess: (1) Rapid removal of the dye from the 
blood by the Kupffer cells of the liver, and 
(2) the slow excretion into the bile by the 
hepatic polygonal cells. The authors pro- 
pose to extend the BSP liver function test 
by studying, not only the rate of disappear- 
ance of the dye from the blood, but also the 
concentration and rate of secretion into the 
bile. They perform the standard BSP test 
on a patient with the duodenum intubated. 
Biliary specimens are withdrawn as well as 
blood samples. Twenty-five patients were 
tested 1-2 months following an attack of 
infectious hepatitis. From the study of these 
patients, the authors conclude that the bili- 
ary BSP test is of practical help in evaluat- 
ing minimal or questionable hepatic func- 
tional impairment. 

David A. Dreiling 

Conan, N. J., Jr. The treatment of hepatic 

amebiasis with chloroquine. Am. J. Med., 

6: 309 (Mar.) 1949. 

A preliminar}" publication has indicated that 
chloroquine, a highly active and less toxic 
compound of the 4:-amino-quinolme series, 
possesses antiamebic activity in human in- 
fections of the liver and colon. In intestinal 
amebiasis, chloroquine alone has effected 
symptomatic and parasitologic cure in 17 
of 32 cases, with follow-up periods of from 
2 to 24 months. 

In 7 cases of hepatic amebiasis, the objec- 
tive clinical and laboratory examination 
revealed chills, high fever, hepatic enlarge- 
ment and tenderness, diaphragmatic pleu- 
risj', E. histolytica in the feces and also in 
the liver pus, positive amebiasis complement 
fixation test and bromsulphalein retention. 
In each instance, the hepatitis began to clear 
within 1-2 days after chloroquine adminis- 
tration. These results compared favorably 



484 


ABSTRjICTS of current literature 


Vol. 13, No. 5 


with the expected efficacy of emetine in this 
lesion. Chloroquine causes minor toxic mani- 
festations characterized by nausea, pruritus 
and disturbed ocular accommodation. These 
7 successfully treated cases of hepatic ame- 
biasis with chloroquine are reported in de- 
tail. The drug was administered as chloro- 
quine diphosphate with a schedule of 1 
gram daily for 2 days, and i gram dailj' 
thereafter for 2-3 weeks. 

The combination of chloroquine with a 
superior intestinal amebicide should permit 
adequate treatment of any amebic infec- 
tion; it points to a wider use of antiamebic 
chemotherapy as a diagnostic and therapeu- 
tic test in obscure infections of the liver and 
intestine. 

Michael W. Shutkin 

Kinsell, L. W., Weiss, H. A., Michaels, 
G. D., Shaver, J. S., and Barton, H. C., 
Jr. The correlation of hepatic structure 
and function. Am. J. Med., 6: 292 (Mar.) 
1949. 

Following 100 needle liver biopsies with his- 
tologic evaluation, an attempt was made to 
correlate biopsy, clinical, and biochemical 
findings in selected patients studied under 
controlled conditions. The clinical material 
arbitrarily chosen from a larger group, con- 
sisted of 3 acute, 1 subacute and 5 chronic 
cases with liver disease. 

Interpretation of liver sections was based 
upon the following criteria: (1) Cellular in- 
filtration, usually associated with the cepha- 
lin-cholesterol flocculation and other similar 
tests; (2) hepatocellular change, associated 
with increased serum bilirubin and brom- 
sulfalein retention and decreased hepatic 
glycogen storage; and (3) fibrosis, associated 
with the latter chemical tests or maybe with 
normal chemistry. From this study of liver 
biopsy sections, only gross information was 
obtained on the activity, extent and dura- 
tion of the process. Activity is correlated 
histologically with phagocytic cell infiltra- 
tion and with hepatocellular change. The 
chemical determinations, which indicate ac- 
tivity, are positive cephalin- cholesterol floc- 
culation and thymol turbidity tests, and 
increased serum bilirubin and icterus index. 
Extent and duration of the hepatotoxic 
process are manifested histologically by he- 


patocellular change and by fibrosis. These 
observations have only their simplicity to 
recommend them. There is a strong need 
for the reclassification of liver disease. 

MiaiAEL W. Shutkin 

Popper, H., Steigmann, F., Meyer, K. A., 
Kozoll, D. D., and Franklin, M. Cor- 
relation of liver function and liver struc- 
ture. Am. J. Med., 6: 278 (Mar.) 1949. 
This presentation concerns itself with a 
study of liver biopsies in relation to four 
problems: (1) Correlation of different liver 
function tests with various histopathologic 
phenomena independent of the underlying 
disease, (2) clinical classification of liver dis- 
eases on a morphologic basis, (3) evaluation 
of the practical improvement in the differen- 
tial diagnosis of liver disease by the addition 
of liver biopsy to clinical and functional 
examinations, and (4) combined functional 
and morphologic evaluation of tlierapeutic 
procedures in liver disease. The results of a 
series of 6 liver function tests were corre- 
lated in each case with liver biopsy. This 
study includes 221 needle biopsies obtained 
in 154 patients, and 106 biopsies obtained 
during laparotomy. 

Correlation between morphologic and 
functional findings helps in the evaluation 
of liver function tests and reveals that most 
liver function tests give positive results in 
diffuse parencliymal diseases whereas, in 
focal alterations regardless of severity, none 
or only a few tests indicate pathology. 
Based on morphologic and functional crite- 
ria, acute hepatic damage may be subdi- 
vided into viral, toxic, biliary, and purulent 
types. Different forms in each group were 
iUustrated by clinical, laboratory and mor- 
phologic data. Liver biopsy improves the 
diagnosis of liver disease and can contribute 
significantly to the evaluation of therapy. 

Michael W. Shutkin 

Crandell, W. B. Surgical therapy in jaun- 
dice. Rev. Gastroenterol., 16: 142 (Feb.) 
1949. 

The surgical treatment of jaundice and gen- 
eral surgical problems in connection there- 
with are discussed. Consideration is given to 
complications before, during, and after sur- 
ger}\ Restoration of normal prothrombin 
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time before surgery, by intravenous ad- 
ministration of vitamin K, is emphasized. 
Maintenance of protein and carbohydrate 
metabolism is considered of importance. A 
powdered skim milk mixture was employed 
to good advantage. The physiopathologic 
basis of the deficiencies is presented. 

Cyclopropane, ether, or spinal anesthetic 
is well tolerated. A warning is given, how- 
ever, as to the necessity of .avoiding hepatic 
anoxia which may be produced by shock or 
by an obstructed airway. A difficult but 
most important task is proper selection of 
patients for surgery. Needle biopsy of the 
liver is an addition to the diagnostic arma- 
mentarium. 

Neoplasm is responsible for about 40 per 
cent of all cases of biliary obstruction. 
Early diagnosis, of course, is the desired 
aim. Palh'ative surger}' may be necessary. 
Chordotomy and external or internal drain- 
age for the relief of intractable pain and 
pruritus are among the palliative surgical 
measures. Jaundice as a result of a benign 
obstruction of the common duct, as in the 
case of jaundice due to neoplasm, is constant 
and progressive. In such benign obstructions 
a history of cholecystectomy is obtained. 
Operative injury and interference with the 
blood supply of the common duct are de- 
scribed as the main etiologic factors. 

L. T. Rosenthal 


Jemerin, E. E. Cholecystitis emphysema- 
tosa. Surgery, 25: 237 (Feb.) 1949. 
Cholecystitis emphysematosa is an acute 
inflammation of the gaU bladder due to gas- 
producing organisms, usually of the anaero- 
bic dostridium group. There results an 
accumulation of radiographically demonstra- 
ble gas within the wall and lumen of the 
organ. The dinical picture is that of acute 
cholecystitis, with pericholecystitis in most 
untreated cases. A plain film, taken 24-48 
hours after the onset, will reveal a pear- 
shaped gas shadow outlining a distended 
gall bladder. The wall appears as a darker 
drcumfcrential shadow. Later, the gas may 
be seen to extend into the pericholecystic 
tissue. Usually the biliary ducts and radicals 
arc not outlined, in contrast with internal 
biliarj' fistulae. 


Seventeen cases in the literature arc re- 
viewed, with the addition of a case seen by 
the author. Surgical removal of the infected 
gall bladder is recommended. In 10 cases in 
which therapy could be evaluated, there was 
1 death in the 3 cases treated conservatively 
(with chemotherapeutic agents and specific 
sera), and 3 deaths in the 7 operated cases. 
In none of the latter was dissemination of 
infection responsible for death. If chemo- 
therapy will control the process, a policy of 
delaying surgery until the infection subsides 
is advised. Should there be evidence of 
spread beyond the confines of the gall blad- 
der, prompt surgical intervention plus 
chemotherapy is recommended. 

Maecei. Patterson 

Hall, C. A. and Drill, V. A. Relation of 
fat and protein intake to fatty changes, 
fibrosis and necrosis of the liver. Proc. 
Soc. Exp. Biol. Med., 70: 202 (Feb.) 1949. 
Experiments were designed to determine 
whether dietary liver disease in rats consists 
of two distinct types; one with fatty change 
and fibrosis, produced by a diet high in fat 
or carbohydrate and deficient in lipotropic 
substances; and a second type characterized 
by damage from neCTOsis and scarring from 
deficiency of sulfur-containing amino acids. 

Different groups of Sprague-Dawley rats 
were fed diets containing; (1) 16 per cent 
protein and 51 per cent fat; (2) 6 per cent 
protein and 6 per cent fat; and (3) 4 per 
cent protein and 6 per cent fat. Although 
the 3 diets used were quite different, the 
hepatic lesions produced appeared to be the 
same. Almost all of the livers were heavily 
infiltrated with fat. With Diet 1, a high fat 
diet, and Diet 2, a low fat, low protein diet, 
the total lipid determinations show that 
the actual amount of fat in the liver was the 
same after both diets. Fibrosis was not seen 
unless fat was present; fibrosis always fol- 
lowed fatty change. Fibrosis was progres- 
sive, but not with the type of scarring seen 
following an acute injury. Minor infiltrations 
with fat did not result in fibrosis. It appears 
that the fibrosis is a result of prolonged ex- 
tensive hepatic fatty change by feeding a 
diet high in fat or by feeding a diet low in 
protein. Hepatic necrosis was not produced 
by the diets used, and deaths from acute 
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liepatic necrosis were not obtained with a 
low protein intake. 

H. Neqieles 


Capps, R. The differential diagnosis of jaun- 
dice. Rev. Gastroenterol , 16: 117 (Feb.) 

1949. 

Differentiation of hepatocellular jaundice 
and e.xtrahepatic obstruction of the biliary 
tract may be a difficult problem and is of 
utmost significance with regard to surgical 
indications. Hemolytic jaundice does not 
usually present diagnostic difficulties. The 
most common cause of parenchymal hepatic 
disease is viral hepatitis. Infectious mononu- 
cleosis, W eil’s disease, brucellosis, viral pneu- 
monia, secondary syphilis and malaria may 
produce a similar picture. Toxic hepatitis is 
associated with a history of exposure to 
chemicals. Cirrhosis and neoplastic disease 
must be considered. The clinical picture 
may be confused by cramplike pains in the 
upper part of the abdomen during the first 
week of jaundice. Clay colored stools may 
suggest obstructive jaundice. Light colored 
stools over a long period are present in cho- 
langiolitic hepatitis. 

Patients with viral hepatitis may give a 
history of exposure to homologous serum 
disease (plasma, serum, blood or injections) 
or epidemic hepatitis (contaminated water 
or food). Tenderness of, and often enlarge- 
ment of, the liver are noted. Exercise aggra- 
vates the symptoms. Impaired hepatic func- 
tion is always present in the pre-icteric 
phase and is marked when jaundice appears 
— an important point of differentiation from 
obstructive jaundice. Urinary bile is in- 
creased before the direct serum bilirubin 
level is elevated. Urinary urobilinogen is in- 
creased except during a short period of ac- 
holic stools. Serum alkaline phosphatase is 
only moderately increased except in cho- 
angiolitic hepatitis. Evaluation of tests of 
hepatic function depends on their sensitivity 
and on the duration of jaundice Needle 
biopsy of the liver is added to tests of he- 
patic function. An opaque dye injected into 
the gallbladder under peritoneoscopic guid- 
ance is also of diagnostic aid. 

L. T. Rosenthal 


Jankelson, I. R. AND MiLNER, L. R. Med- 
ical tlicrapy in jaundice. Rev. Gastroen- 
terol., 16: 130 (Feb.) 1949. 

Proper classification of jaundice is a pre- 
requisite of therapy. The medical treatment 
of prehcpatic, hepatocellular and posthe- 
patic jaundice is discussed. Prehcpatic jaun- 
dice, hemolysis being the underlying cause, 
docs not require hepatic management. Clas- 
sification may not be possible at first with- 
out adequate studies of hepatic function. 

Treatment of patients with unclassified 
jaundice and of those with known hepatocel- 
lular jaundice is similar. Food intake should 
be adequate; if necessary, increased amounts 
of protein and carbohydrates are given. 
Oral feeding is preferred, but may be supple- 
mented by intravenous amino acids and al- 
bumin. Reduction of fats in the diet is not 
considered essential. Vitamins, especially 
vitamin K, are administered parenterally. 
Fluid intake should be at least 2,000 cc. un- 
less edema is present. Bed rest is essential 
for patients with viral hepatitis until hepatic 
tenderness has subsided and tolerance to 
exercise is favorable. 

Epidemic hepatitis should be treated un- 
der precautions of isolation similar to those 
for typhoid fever. Patients with homolo- 
gous serum hepatitis need not be isolated. 
The prophylactic administration of gamma 
globulin is discussed. Arsenical jaundice is 
treated with sodium dehydrocholate or B AL. 
Amebic hepatitis responds to antiamebic 
therapy. Hepatitis in Weil's disease may 
respond to penicillin. Treatment of cirrhosis 
is similar to that outlined above. Lipotropic 
agents and liver extracts are considered of 
questionable significance. Dietary manage- 
ment is of utmost importance. Preoperative 
treatment of posthepatic obstruction con- 
sists of restoration of normal electrolyte, 
protein and vitamin balance. Postopera- 
tively, large amounts of bile may be lost 
through drainage and may require replace- 
ment. Prothrombin values should be main- 
tained. 

L. T. Rosenthal 
PANCREAS 

Popper, H. L. Consequences of section of 
the pancreatic duct. Surg. Gyn. Obs., 88. 
254 (Feb.) 1949. 
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An experimental stud)' of the immediate 
consequences of cutting the pancreatic duct 
and leaving it open was conducted. Fifty 
healthy mongrel dogs of both se.xcs were 
divided into 2 series; Those in which the 
pancreatic duct was transected between the 
pancreas and duodenum, and those in which 
the pancreatic duct was slit open. From the 
experiments, the author suggests that the 
following measures should be considered for 
clinical trial; (1) Attachment of the omen- 
tum to the ligated stump, if a pancreatic 
duct is transected, and if implantation into 
the gastrointestinal tract is not feasible; (2) 
attachment of the omentum, in injuries to 
the glandular tissue of the pancreas, regard- 
less of whether tire lesion of the pancreas 
has been sutured or not; (3) prolongation of 
routine period of starvation to depress pan- 
creatic secretion, in cases of surger)' of the 
pancreas or when the gland is injured in 
the surgical procedure; and (4) maintenance 
of minimal external pancreatic secretion and 
avoidance of humoral as well as vagal stimu- 
lation of the panaeas after operation on, 
and injuries to, the pancreas. 

FRAxas D. MrmPHY 


Meyer, K. A., Sheridan, A. 1., and Mitr- 
RHY, R. F. Pseudocysts of the pancreas. 
Report of 31 cases. Surg., Gyn. Obs., 88: 
219 (Feb.) 1949. 

Thirty-one cases of pseudocysts of the pan- 
creas seen at the Cook County Hospital arc 
reported. The etiological factors were; His- 
tory of trauma, 16 cases; cholecystitis and 
pancreatitis, 6 cases; cholelithiasis and 
chronic cholelithiasis, 3 cases; and acute 
pancreatitis, 2 cases. In this series, the 
amount of fluid contained in the cyst varied 
from 15 cc. to 7,000 cc. X-ray films were of 
more use than laboratory tests in diagnosis 
of the pseudoo'sts. Operative procedures in- 
cluded marsupialization, cystocholecystos- 
tomy, cystojejunostoray, and complete exci- 
sion. Marsupialization was considered the 
safest and most expedient procedure in these 
cases. Average period of drainage from cysts, 
following marsupialization, was 7.2 weeks; 
there was no instance of the development of 
a persistent fistula. 

Fra.nqs D. Murphy 


ANEMIAS 

Ladenson, R. P., Schwartz, S. 0., and 
Ivy, a. C. Incidence of the blood groups 
and the secretor factor in patients with 
pernicious anemia and stomach carci- 
noma. Am. J. Med. Sci., 217: 194 (Feb.) 
1949. 

The authors determined the blood grouping 
of 160 patients with pernicious anemia and 
of 15 with gastric carcinoma (5 of whom 
were also in tlie pernicious anemia group). 
The saliva of the subjects was e.xamined for 
the presence of blood group-specific sub- 
stances. It was found that pernicious ane- 
mia was related to neither a particular blood 
group nor to Rh negativeness. Furthermore, 
these patients secreted group-specific sub- 
stances in their saliva in the same proportion 
as normal individuals. The ratio of secretors 
and nonsecretors was approximately the 
same in subjects showing gastric atrophy as 
it was in those who had a normal gastric 
mucosa. The presence of gastric carcinoma 
did not appear to be associated with a 
specific blood group or to a change in the 
secretor trait. 

Leitoel C. McGee 

Hail, B. E., Morgan, E. H., and Camp- 
bell, D. C. Oral administration of vita- 
min Bn in pernicious anemia. I. Presence 
of intrinsic factor in Berkefeld-filtered 
pooled human gastric juice: Preliminaiy 
report. Proc. Staff Meet. Mayo Clinic, 
24: 99 (Feb.) 1949. 

Parenterally, 1 microgram of \ntamin Bu 
appears to be equivalent to 1 U.S.P. unit of 
liver extract. However, oral vitamin Bn is 
ineffective, in contrast with extracts of liver 
or stomach mucosa, in producing a hemato- 
poietic response, unless gastric juice of hu- 
man beings is given simultaneously within 
a period of 2 hours following the ingestion 
of this vitamin. Castle and associates showed 
that an interval of 12 hours between the 
ingestion of Bjj and the gastric juice resulted 
in no hematopoietic response. The present 
study confirms these results and also shows 
that intrinsic factor is present in human 
gastric juice through a Berkefeld filter. 

Gastric juice was obtained from patients 
having duodenal ulcers or having functional 
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gastrointestinal disturbances, wliose gastric 
juice had a free acidity of at least 30 units. 
The gastric juice was adjusted to pH 7.0- 
7.5, after passing through a Berkcfcld filter. 
Four patients with pernicious anemia in se- 
vere relapse were studied. Vitamin Bi- and 
gastric juice were mixed within one-half 
hour of administration. When given alone, 
25-35 micrograms of Bu per week failed to 
produce any hematopoietic response; also 
150 cc. of gastric juice given daily for 6 days 
elicited no response. However, 5 micrograms 
of Bis administered daily together with ISO 
cc. of gastric juice resulted in a good re- 
sponse with a reticulocyte peak of 31.7 per 
cent on the 10th day. The minimal daily 
amount of gastric juice, required to potenti- 
ate an optimal hematopoietic response from 
5 micrograms of vitamin Bis administered 
orally to patients with pernicious anemia, 
is at least 25 cc. 

Frank Neuwelt 
ULCER 

Hale, E. H. and Grossman, M. I. The re- 
sistance of recently healed excisional ulcer 
of the stomach to histamine-induced ulcer. 
J. Lab. Clin. Med., 34: 228 (Feb.) 1949. 
The authors produced surgical excisional 
ulcers on the lesser curvature of the gastric 
mucosa of dogs. They found that healed ul- 
cers did not break down and reulcerate 
when a suspension of histamine-in-beeswax 
was given 3 weeks after the ulcer was origi- 
nally produced. These studies suggested that 
the tissue of the healed ulcer was more re- 
sistant than normal tissue. Should the find- 
ings of this study be applicable to human 
peptic ulcer, they would have important 
implications for therapy. 

Edgar Wayburn 

Wyatt, J. P. and Khoo, P. N. Ulcers of the 
upper part of the gastrointestinal tract as- 
sociated with acute damage of the brain. 
Arch. Path., 47: 110 (Feb.) 1949. 

The authors present clinical and pathologic 
summaries of 4 cases of acute upper gastro- 
intestinal lesions found at autopsy in a series 
of 210 cases of fatal brain injuries. The first 
patient (dead 3^ days after extensive trau- 
matic skull fracture with subdural hema- 


toma and liypothalamic damage) exhibited 
4 shallow ulcers at the pylorus and on the 
lesser curvature of the stomach. The second 
patient (dead 5 days after spontaneous in- 
tracerebral hemorrhage) had 2 superficial 
ulcers at the pylorus and extensive esopha- 
geal softening and perforation. The third 
patient (dead 5 days after traumatic subdu- 
ral hemorrhage and cerebral lacerations) ex- 
hibited 2 small, acute duodenal ulcers. Both 
ulcers showed a floor of cellular debris and a 
zone of early fibrinoid change. The fourth 
patient (dead 30 hours after resuscitation 
following an anesthetic accident and pro- 
longed cerebral anoxemia) e.xhibited thinning 
of the gastric wall and 5 perforations of 
varjdng size. 

All of these gastrointestinal lesions showed 
variable degrees of lymphatic and poly- 
morphonuclear leukocytic infiltration, inter- 
preted as antemortem change. Possible 
mechanisms of production of these lesions 
are discussed. 

George A. Boylston 


Jamieson, R. A., Smith, W. E., and Scott> 
L. D. W. Peptic ulcer in Glasgow. A hos- 
pital survey. Brit. Med. J., 4598: 298 
(Feb.) 1949. 

A 2-year survey of the peptic ulcer patients 
attending a Glasgow hospital is reported. 
The sex ratio was 3.5 males to 1 female. The 
site ratio was 7.7 duodenal ulcers to 1 gas- 
tric ulcer. There was no evidence that the 
ratio of duodenal to gastric ulcer was influ- 
enced in males by social status, or in females 
by marital status. Patients with duodenal 
ulcer were notably younger than individuals 
with gastric ulcer, and the age at onset of 
symptoms was also lower in duodenal ulcer. 
In gastric ulcer, hemmorhage was a more 
common complication than perforation in 
both sexes. In duodenal ulcer, however, 
there was a conspicuous sex difference; in 
males, perforation exceeded hemorrhage in 
the ratio of 1.5 to 1, whereas in females, the 
ratio of perforation to hemorrhage was 1 to 5. 
The relative preponderance of duodenal over 
gastric ulcer was found to be much greater 
in Scotland than in London. 

Joseph B. Kirsner 
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Ferguson, L. K. and Stevens, L. W. The 
role of surgerj' in solvnng the peptic ulcer 
problem. Penn. Med. J., 52: 487 (Feb.) 
1949. 

Uncomplicated gastric ulcer is a surgical 
problem. Because of the potential malig- 
nancy of gastric ulcers, a radical resection 
should be performed. The authors have never 
encountered a recurrent or marginal ulcer 
following adequate resection for gastric ulcer. 
The role of surgery in the treatment of per- 
foration, obstruction, and massive hemor- 
rhage is discussed. The individual with mas- 
sive upper gastric intestinal hemorrhage 
should ideally be follow'ed by the surgeon 
and gastroenterologist from tlie start. \%en 
it becomes apparent, after the initial cor- 
rection of the shocked state and the institu- 
tion of a medical regimen, that it is difficult 
or impossible to sustain an effective blood 
pressure, operative interference should be 
considered without delay. 

The selection of an operative procedure 
for peptic ulcer should be based on certain 
principles of gastric phj'siolog)’. Gastric re- 
section, with removal of approximately 75 
per cent of the stomach, is considered the 
best procedure, since it eliminates the hu- 
moral mechanism of gastric secretion and a 
considerable proportion of the acid-pepsin- 
producing zone of the stomach. The mor- 
tality rate for the procedure in large clinics 
now ranges from 1 to 3 per cent. 

It is believed that vagotomy will find its 
principal use as an adjunct to other proce- 
dures for the treatment of peptic ulcer. 
There is no place for vagus section in the 
primary treatment of gastric ulcer. 

Charles A. Flood 

Costello, C. Massive hematemesis. Analy- 
sis of 300 consecutive cases. Ann. Surg., 
129: 289 (Mar.) 1949. 

The major causes of massive hematemesis in 
300 consecutive cases were duodenal ulcer 
(57%), acute gastritis (14%), gastric ulcer 
(11%), and ruptured esophageal vark (8%). 
Four out of five patients were men. The 
over-all mortality was 25 per cent. Of the 
75 patients who died, 71 did not receive a 
fraction of the blood which would have been 
required to replace the amount lost. IITien 
microscopic sections of the bleeding site 


were examined postmortem, a partial or 
complete block of the eroded vessel by ante- 
mortem thrombus usually was found. This 
obser\'ation suggests that therapy should 
not be directed immediately toward surgi- 
cal closure of the injured vessel but tOtvard 
support of the depleted blood volume. Pro- 
cedures wffiich increased mortality were sur- 
gery, indwelling stomach tube ivith constant 
suction, gastric lavage, and active gastric 
diagnostic studies. 

The author prefers the copper sulfate, 
falling drop meAod for following blood vol- 
ume changes because of its simplicity and 
speed. In 73 patients with about the same 
age distribution as that of the 75 patients 
who died, adequate blood replacement and 
supportive treatment resulted in a mortality 
of but 4 per cent. Oral administration of a 
predigested protein-carbohydrate-vitamin 
mixture, and continuous sedation are recom- 
mended. There was no death from chronic 
peptic ulcer, the commonest cause of mas- 
sive hematemesis, in the series of 73 pa- 
tients. 

Lehdel C. McGee 

Kay, a. W., Jaiheson, R, A., and Smith 
W. E. Hog-stomach extract and casein 
hydrolysate in peptic ulcer. Brit. Med, J., 
4603: 519 (Mar.) 1949. 

The addition of a commercial extract of 
fresh hogs’ stomachs to the diet of patients 
with peptic ulcer led to no symptomatic im- 
provement. The preparation was considered 
to be nutritious but there was no evidence 
that it contained an anti-ulcer factor. The 
addition, to the customary diet, of an enzy- 
mic hydrolysate of fat-free whole milk, con- 
taining approximately equal parts of amino 
acids and readily assimilable carbohydrate, 
led to symptomatic improvement in only 2 
of 12 patients, despite a gain in weight in 
all cases. 

JOSEEH B. KhrSNER 

Fraser, R. W. and West, J. P. The man- 
agement of bleeding duodenal ulcers. Ann. 
Surg., 129; 299 (Mar.) 1949. 

In 177 consecutive patients with moderate 
to severe hemorrhage from duodenal ulcer, 
the mortality was 6.2 per cent. Nonopera- 
tive treatment in 165 patients resulted in 7 
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deaths, a mortality rate of 4.2 per cent. On 
the other hand, 4 of 12 patients subjected 
to operation died. The authors feel that with 
but few exceptions, surgical treatment of 
bleeding duodenal ulcer sliould be limited 
to patients over 50 years of age. More gen- 
erous use of blood transfusions has improved 
the nonoperative treatment of massive hem- 
orrhage from peptic ulcer. 

LEiiuEL C. McGee 

McGinty, D. a., Wilson*, jM. L., and Rod- 
ney, G. The ulcer-inhibiting action of 
pyrogens. Proc. Soc. Exp. Biol. Med., 70: 
334 (Feb.) 1949. 

Urinarj' extracts, under investigation for 
ulcer-inhibiting action in the Shaj' rat, were 
found to contain a high concentration of 
pyrogens. Since other investigators had 
shown that pyrogens suppressed gastric mo- 
tility in dogs, the effect of purified pyrogens 
was studied in the pylorus-ligated rat. Py- 
rogens were prepared from cultures of B. 
prodigiosus, pseudomonas aeruginosa and 
E. typhi. These pyrogens were found to be 
highly active ulcer-inhibiting substances. 
Whether the presence of such substances in 
tissue and urinary extracts may account for 
anti-ulcer activity remains to be investi- 
gated. The mode of action may be associated 
with diminished acidity and volume of gas- 
tric secretion. No evidence, however, of any 
general “toxicity” was seen in the animals 
whicli received purified pyrogens. 

H. Necheles 

SURGERY 

Devine, J. Suction applied to appendicec- 
tomy. Lancet, 256: 223 (Feb.) 1949. 

The author describes a method of removing 
the appendix under suction. The appendix 
is aspirated into a tube while it is being ex- 
cised. This will prevent contamination of 
the field of operation and lessen wound in- 
fection. 

PiDLip Levitsky 

Rosemond, G. P., Bdenett, W. E., ajid 
Cooke, F. N. One stage end-to-end anas- 
tomosis of the colon — An analysis of the 
complications in 79 cases ndth a compari- 
son of open and aseptic types of anas- 


tomoses. Surg. Gyn. Ohs., 88: 209 (Feb.) 
1949. 

Tlic authors present a survey of 79 cases 
with end-to-end one-stage anastomosis of 
the colon, performed in the Temple Univer- 
sity* Hospital from 1945 to 1947. Postopera- 
rivc complications were many and varied. 
TJicrc were 6 deaths; two were due to result- 
ing coronary* occlusion, and one to each of 
the following: Coronary occlusion and cere- 
bral embolus from mural thrombus, peritoni- 
tis, small bowel obstruction, and sepsis. 

The establishment of a proximal vent or 
safety* v’alve at the time of operation is a 
controversial issue, but tlie authors conclude 
that, in low lesions, a tube through tlie anas- 
tomosis seems to eliminate the necessity of 
a proximal vent, whereas in uncomplicated 
resections, a proximal vent is unnecessary*. 
In cases in which there is danger of obstruc- 
tion or leakage, a proximal vent may* be 
useful and can be used at the discretion of 
the surgeon. 

Francis D. Muephi' 

PHYSIOLOGY: SECRETION 

Kaulsbersz, j., Patterson, T. L., Sand- 
WEiss, D. J., and Saltzstein, H. C. The 
effect of urine extract from thyroidecto- 
mized dogs on gastric secretion. Rev. 
Gastroenterol., 16: 257 (Mar.) 1949. 

It has been shoum that dogs deprived of 
ovaries do not e.xcrete urogastrone in the 
urine in the quantities found in normal dogs. 
If thyroidectomy is combined with oopho- 
rectory, the inhibitory* substance appears 
in the extracts in approximately* normal 
quantities. 'When thy*roidectomy was per- 
formed alone, the urine extract produced a 
pronounced inhibition of gastric secretion 
after histamine administration. The general 
character of the response indicated that the 
inhibitory principle of these extracts in every 
respect is similar to the “urogastrones” of 
the normal urine. 

C. WiLMER WiRTS, Jr. 

Kaulsbersz, J., Patterson, T. L., Sand- 
WEiss, D. J., AND Saltzstein, H. C. The 
effect of urine extract from oophorecto- 
mized dogs on gastric secretion. Rev. 
Gastroenterol., 16: 254 (Mar.) 1949. 
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The effect of urine extracts on the gastric 
secretion of normal gastric fistula and Hci- 
denhain pouch dogs following double hista- 
mine injections was studied. Total output 
of HCl for 70 minutes following histamine 
injection was regarded as a measure of gas- 
tric secretory response. 

It was found that urine extracts from 
oophorectoraized dogs do not influence gas- 
tric secretion in response to histamine as 
normal urine extracts do. A similar finding 
was previously noted in the hypophysecto- 
mized dogs. These results would seem to 
indicate that little or no urogastrone is 
present in the urine of these tj^pes of dogs. 

C. WiiiiER WiRTS, Jr. 

Friedman, M. H. F. and Snape, W. J. In- 
fluence of secretin and insulin on pancre- 
atic secretion in healthy human subjects. 
Proc. Soc. Exp. Biol. Med., 70: 2S0 (Feb.) 
1949. 

Central vagus stimulation by insulin hypo- 
glycemia is without effect on seaetion of 
fluid by the pancreas in man and the unan- 
esthetized dog. However, studies on the in- 
fluence of insulin h 5 T)oglycemia on the secre- 
tion of enzymes have given inconsistent 
results. 

In this study, 22 men and women with no 
evidence of gastrointestinal or metabolic 
disease were used. About 15 to 18 hours 
after the previous meal, stomach and intes- 
tine were intubated with a double-lumen 
tube, as described by Agren and Lagerlof. 
Location of the tube was verified by fluoros- 
copy. Separate gastric and duodenal samples 
were collected. Secretin, Wyeth was ad- 
ministered intravenously 1.1 clinical units 
per hg. body weight. Continuous collection 
of separate gastric and intestinal contents 
was done for the next CO minutes. A second 
dose of secretin was then given and collec- 
tion continued for the next hour. In one 
series, the second intravenous dose of se- 
cretin was combined with crystalline insulin 
(0.1 unit per kg. body weight). In some ex- 
periments a third injection of either secretin 
alone, or of secretin combined with insulin, 
was made at the end of the second hour and 
collection continued during the third hour. 

It was found that during insulin hj’pogly- 


ccraia tlie concentration and output of pan- 
creatic enzymes was increased but that the 
volume of secretion was not influenced. 

H. Necheles 

METABOLISM AND NUTRITION 

Bergeim, O. and KiRai, E. R. Reduction 
of iron in the human stomach. J. Biol. 
Chem., 177: 591 (Feb.) 1949. 

Experiments were conducted on 10 normal 
medical students to determine whether, by 
using a number of common foods, reduction 
of iron would occur in the human stomach, 
comparable to that observed in artificial 
gastric digestion. This work emphasizes the 
possibility that gastric reduction may be a 
primary factor in facilitating iron absorption 
by the body. 

Iron, present in foods or added to a variety 
of foods particularly those containing ascor- 
bic acid, ivas found to be reduced in the 
human stomach to a significant degree. 
Such foods as breads, meats, and fruits, gave 
iron reductions as high as 50-90 per cent. 
The results with milk and eggs were some- 
what irregular. Ascorbic acid, as well as pro- 
teins and protein digestion products, was 
considered a factor in iron reduction, as was 
the formation of complexes of iron with 
certain food constituents. Further studies 
and observations on certain foods must be 
made, as it is not yet clear what other reduc- 
ing substances may be involved. 

Francis D. Murphy 

Ariel, I. M. The nature of post-operative 

hypoproteinemia in patients with gastro- 
intestinal cancer. Surg. Gyn. Obs., 88: 

185 (Feb.) 1949. 

One hundred patients with gastrointestinal 
cancer have been studied by the author, 
with special reference to the incidence and 
degree of hj-poproteinemia. The cause of the 
hypoproteinemia is not entirely clear, al- 
though deficient diets, repeated hemorrhage, 
defect in the absorption of amino adds, in- 
creased catabolism of the protein and other 
metabolic abnormalities, which prevent the 
s>Tithesis of serum proteins, have been con- 
sidered. 

The effect of surgery upon plasma protein 
concentrations was also studied. Patients 
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were divided into three groups: (1) Tliosc 
with gastrointestinal cancer, (2) those with 
benign non-ncoplastic diseases of the gastro- 
intestinal tract, and (3) those women with 
gynecological disorders. The findings indi- 
cate that concentrations of scrum protein in 
patients with gastrointestinal oinccr are low 
before operation and fall still lower after 
operation, which would seem to indicate the 
reason for the high incidence of wound dis- 
ruption, electrolyte disturbances, adjmamic 
ileus and gastrointestinal and peripheral 
edema. Following cancer resection and after 
careful preoperative and postoperative care, 
serum protein levels returned to normal. 

This study also indicates that there is no 
correlation bet\veen liver protein concentra- 
tion of serum protein, and while there are 
certain alterations in liver proteins, the liver 
cannot supply plasma protein during surgi- 
cal stress. 

Francis D. Murphy 
MISCELLANEOUS 

Blegen, H. M. Surgery in situs inversus. 

Ann. Surg., 129; 244 (Feb.) 1949. 


It is of interest that Aristotle first described 
the anomaly of situs inversus in animals; in 
the 17th century, it was recognized in man. 
Statistical consideration shows that situs in- 
versus will be encountered once in every 
6,000-8,000 individuals. 

The author has collected information from 
the records of J5S surgical operations per- 
formed on 144 patients with situs inversus. 
In this scries, an error in diagnosis before 
operation occurred in 45 per cent of the 
cases. The transposition was recognized dur- 
ing surgery' in 32 per cent. In 13 per cent, 
the bewilderment of the surgeon was such 
that the condition was not recognized even 
at the time of operation. Subsequent X-ray 
studies yielded the diagnosis in this group. 
As a result, an incorrect surgical incision 
was made in 31 per cent of the patients 
and, in 12 per cent, the abdomen was closed 
without accomplishing the operative aim. 
In one-third of the instances of left-sided 
appendicitis, there was reported false pro- 
jection of the pain; i.e., localized pain in 
the right side of the abdomen. 

Lemuel C. McGee 
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STUDIES ON ADRENAL CORTICAL FUNCTION IN CANCER 

I. Acute Eftects of Adeenocorticotrophic HoEiioNE in Patients 

WITH Gastric Cancer* 

Edwasd C. Reieenstein, Je., M.D., Benedict J. Ddeev, Jr., M.D. and Milton S. Geossaian, M.A. 

From the Section on Clinical Endocrinology, Division of Clinical Investigation, The Sloan-Keltering 
Institute, Memorial Hospital Cancer Center, New York 


Previous studies from this institute by Dr. Konrad Dobriner and his asso- 
ciates have suggested that patients with cancer have disordered fimction of 
the adrenal cortexh The evidence includes; 1) the finding that an abnormal 
steroid metabolite of adrenal cortical origin, 1 1-hydroxy-etiocholanolone, is 
excreted in the urine by patients with various types of cancer; 2) the demon- 
stration that this same abnormal steroid is excreted also by patients with ad- 
renal cortical hyperfunction of the Cushing’s syndrome type; 3) the observa- 
tion that in patients with cancer there is, after a damaging event, a decreased 
response in the urinary excretion of steroids with adrenal cortical activity; 
and 4) the finding that adrenal cortical extract must be given with glucose 
feeding to induce normal liver glycogen deposition in patients with gastric 
cancer. We have reported recently before the American Association for Cancer 


Research^ that the abnormal steroid metabolite, 1 1-hydroxy-etiocholanolone, 
was excreted by two men and two women with advanced gastric cancer. 

Because of this evidence we have compared the adrenal cortical function of 
a series of patients with gastric cancerf with that of a suitable group of control 
cases not suffering from malignant or adrenal cortical diseasej. As a test pro- 
cedure we have determined the immediate response of the adrenal cortex to 
the administration of an anterior pituitary adrenocorticotrophic hormone prepa- 
ration, hereafter called ACTH§. The response to this hormone preparation 

logical Assoaatioa, Atlantic City, June 9 1949 ^ Amencan Gastroentero- 

of the cases studied in Boston. incorporate m the control senes the data on some 
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has been measured in terms of the alterations in the blood cosinophilc level 
and in the urinary excretion of creatinine, uric acid, phosphorus, and po- 
tassium. 

The test procedure employed, hereafter called “I'hc Four-Hour ACTH 
Test”, was devised by Dr. George Thom and his associates, for determining 
adrenal cortical function in patients suspected of having Addison’s disease. They 
have shown® tliat the intramuscular administration of 25 mg. of ACTH vriil 

FOUR HOUR ACTH TEST (25 mg.) 
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Fig. 1. GrapMc Representation of Procedure Employed in the Four-Hour 
Hormone (ACTH) Test. 

For discussion, see text. 


Adrenocorticotropic^' 


* ^^6 

cause within four hours a fall in the number of circulating eosinophiles 
blood and a rise in the urinary uric acid/creatinine ratio in individuals 
have normal adrenal cortical function. The Thorn procedure has been 
lowed exactly by us except that some additional end-points have been 
ured. In the material presented here the dose of ACTH was always equiva e 
to 25 mg. of the Armour standard. 

The test procedure is outhned in Fig. 1. The subject begins to fnst ^ y 
on the day before the test, and continues until it is completed the next 
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at 2 p.m. Water (200 cc.) is given at 6, 7, 8, and 10 a.m. to provide fluid for 
urine flow. The urine is discarded from 6 p.m. to 8 a.m., and from 10 to 11 
a.m. The control specimen of urine (2 hours) is collected from 8 to 10 a.m. 
and the experimental specimen (3 hours) from 11 a.m. to 2 p.m. The control 

CHANGES IN CIRCULATING EOSINOPHILES 


FOUR HOUR ACTH TEST lESrao-l 



Fig. 2. Changes in Circulating Eosinophiles during Four-Hour ACTH Test in Patients of All 
Ages and Both Sexes with Non-Addison’s Disease; with Addison's Disease; with Non-Cancer, Non- 
Adrenal Disease; and xvith Gastric Cancer. 

Tbe_ average values are indicated by the heavy bars. The average age and the range of ages of 
the patients are given. Thom = data obtained from Dr. George W. Thom; S.E.I. = data obtained 
at Sloan-Kettering Institute. For discussion, see text. 

specimen of blood (30 cc.) is withdrawn at 10 a.m., and following this the ACTH 
is given intramuscularly. The experimental specimen of blood (30 cc.) is with- 
drawn at 2 p.m. The determinations performed on these specimens are shown 
in the figure. 

The data on the changes in circulating eosinophiles for males and females 
of all ages in terms of per cent change from the initial value are shown in Fig. 
2. In the first column, the 50 cases of non-Addison’s disease reported by Dr. 
Thom showed a consistent fall that averaged 70 per cent; in contrast in the 
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second column, the 28 cases of Addison’s disease reported by Dr. Thom ex- 
hibited practically no change with an average figure of minus live per cent. 
Our data are given in columns 3 and 4. It will be seen that the 56 cases of non- 
cancer, non-adrenal disease responded with a consistent fall which averaged 60 
per cent, while the 37 cases of gastric cancer also showed a consistent fall which 
averaged 55 per cent. Thus, by tliis index, no evidence of adrenal cortical un- 

CHANGES IN URINARY URIC ACID/CREATININE RATIO 
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Fig. 3. Changes in Urinary Uric Acid/Creatinine Ratio during Four-Hour ACTH Test in Pa- 
tients of All Ages and Both Sexes with Non-Addison’s Disease; with Addison’s Disease; with Non- 
Cancer, Non-Adrenal Disease; and with Gastric Cancer. 

The average values are indicated by the heavy bars. The average age and the range of ages of 
the patients are given. Thorn = data obtained from Dr. George W. Thom; S.K.I. = data obtained 
at Sloan-Kettering Institute. For discussion, see text.. 


responsiveness is demonstrated in gastric cancer such as is found in Addison’s 
disease. 

In Fig. 3 are given the data on the changes in urinaiy uric acid/creatinine 
ratio for the corresponding groups of cases. There was a significant rise in the 
50 cases of non-Addison’s disease (column 1) which averaged 90 per cent, and 
in our 56 cases of non-cancer, non-adrenal disease (column 3) which averaged 
63 per cent. In contrast, the 28 cases of Addison’s disease (column 2) and the 
37 cases of gastric cancer (column 4) showed insignificant rises which averaged 
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15 and 24 per cent respectively. Thus, to this index, the adrenal cortex was un- 
responsive in gastric cancer as it was in Addison’s disease. 

It will be noted in Fig. 3 that some of our non-cancer, non-adrenal disease 
cases failed to respond, in contrast to the cases of non-Addison’s disease of Dr. 
Thom. We are informed by him that his group contained no patients with 

FOUR HOUR ACTH TEST (ZSmg) 
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Rg. 4. Average Changes in Males 54 Years of Age and Over in the Circulating Eosinophiles, 
the Urinary Uric Add/Creatinine Ratio, the Urinary Potassium/Creatinine Ratio, and the Urinary 
Phosphorus/Creatinine Ratio during the Four-Hour ACTH Test by Patients with Non-Cancer, 
Non-Adrenal Disease and by Patients with Gastric Cancer. 

The hatched bars are the averages for the non-cancer, non-adrenal cases, and the solid bars are 
the averages for the gastric cancer patients. The figures in the circles are the number of cases in the 
groups. For discusdon, sec texL 


cancer, and were for the most part younger than our cases. Examination re- 
vealed that all of our cases in the non-cancer, non-adrenal group who failed 
to respond were elderly men. Furthermore, gastric cancer occurs predominantly 
in older males. Our data were analyzed, therefore, in terms of age and sex. It 
was found that whereas there was a tendency for the adrenal cortex of men 
of 54 years of age and over to become unresponsive in terms of the uric acid/ 
creatinine ratio response to ACTH, the same significant difference in response 
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was found between the non-cancer, non-adrenal disease cases and the patients 
with gastric cancer when they were compared on this age and sex basis. The 
details of these comparisons will be reported elsewhere. 

We have also determined the urinary inorganic phosphorus/creatinine ratios 
and the urinary potassium/creatinine ratios in our cases. The details cannot 
be given here, but the average values for male patients 54 j^ears of age and 
over are compared for the two disease groups in Fig. 4. In these older males 
the following averages were obtained in the non-cancer, non-adrenal group 
and the gastric cancer group respectively: for changes in blood eosinophiles 
minus 61 per cent (29 cases) and minus 54 per cent (27 cases); for changes in 
urinary uric acid/creatinine ratio plus 54 per cent (29 cases) and plus 20 per 
cent (27 cases); for changes in urinaiy phosphorus/creatinine ratio plus 92 per 
cent (19 cases) and plus 28 per cent (17 cases); and for changes in urinary 
potassium/creatinine ratio plus 66 per cent (18 cases) and plus 58 per cent 
(17 cases). 

The patients whose data are given in Fig. 4 were found on study to be com- 
parable not only in sex and age, but in state of nutrition, occurrence of anemia, 
and condition of renal function. The serum uric acid, inorganic phosphorus, 
and potassium levels were determined before and after the administration of 
ACTH in 81, 69, and 20 cases respectively without uncovering any consist- 
ently significant deviations. The initial values for the uric acid/creatinine 
ratios and for the phosphorus/creatinine ratios ranged between 0.2 and 1.0 in 
the patients with gastric cancer, and differed in no significant way from the 
initial values for these ratios in the patients with non-cancer, non-adrenal dis- 
ease. Insufl&cient data are available at present to warrant a discussion of the 
excretion of steroid metabolites during this test, of the effect of changes in the 
dosage of ACTH on it, or of the response of patients with other tj^es of malig- 
nant disease to it. 


DISCUSSION 

The data show that the adrenal cortex of most patients with gastric cancer 
does not respond to stimulation with 25 mg. of anterior pituitary adrenocortico- 
trophic hormone in the same manner as does that of patients with diseases 
that do not involve malignancy or the adrenal cortex. This is evidence that 
there is a dysfunction of the adrenal cortex in these patients with gastric cancer. 

The dysfunction demonstrated with this dose of ACTH is not, however, a 
complete adrenal cortical unresponsiveness, because failure to respond occurred 
■with only two of the four indices (the uric acid/creatinine ratio, and the phos- 
phorus/creatinine ratio), and ability to respond apparently normally was 
present by the other two indices (the eosinophile level, and the potassium/ 
creatinine ratio). It remains to be determined in patients with gastric cancer 
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whether the “25 mg.-unresponsive indices” can be made to respond with larger 
doses of ACTH, or whether the “25 mg.-responsive indices” will fail to respond 
to smaller doses that are sufficient to bring out normal changes in patients with 
other types of disease. On the other hand, the “25 mg.-unresponsive indices” 
may be more sensitive measures of adrenal cortical function, and thus may be 
lost in the dysfunction of the adrenal cortex in the patients with gastric can- 
cer, before the “25 mg.-responsive indices”. 

The dysfunction of the adrenal cortex found in patients with gastric cancer 
is demonstrated to differ from that found in Addison’s disease, since in the 
former, the circulating eosinophiles respond, while in the latter they do not. 
Whether this difference is qualitative or quantitative remains to be deter- 
mined. The lack of response to ACTH by the two indices in the patients with 
gastric cancer may be an indication that in these patients the adrenal cortex 
in certain respects is either not functioning, or is functioning to the limit of 
capacity, and, therefore, cannot be stimulated to further activity of the sort 
that leads to alterations measured by these two indices. 

There is no evidence at present to establish whether the adrenal cortical 
dysfunction arises because of the cancer, whether the cancer arises because 
of the adrenal cortical dysfunction, or whether they both arise because of some 
third factor. 


SUMMARY 

Additional evidence is presented that patients with gastric cancer have 
adrenal cortical dysfunction. This evidence includes a failure to obtain the 
increases in the urinary uric acid/creatinine ratio and in the urinary inorganic 
phosphorus/creatinine ratio which are shown by patients with non-neoplastic, 
non-adrenal diseases, when the adrenal cortex is stimulated by 25 mg. of an- 
terior pituitary adrenocorticotrophic hormone. The difference in the response 
of these two groups of patients is significant in spite of the tendency for the 
adrenal cortex to become less responsive in older male individuals. Some of 
the characteristics of the adrenal cortical defect in the patients with gastric 
cancer are discussed. 
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THE UPTAKE OF RADIOACTIVE PHOSPHORUS BY GASTRIC 
CARCINOMA IN THE HUMAN^f 

SEVMOT3B. J. Grav, M.D., Ph.D. John SaroimN, Jr., M.D.t and Marlene Falkenheui, M.A.§ 

From the Medical Clinic of the Peter Bait Brigham Hospital, and the Department of Medicine and the 
Biophysical Laboratory, Harvard Medical School, Boston, Massachusetts 

Tumors which have been produced experimentally in animals are known 
to take up and incorporate radioactive phosphorus at a more rapid rate than 
the normal tissues. This has been demonstrated in experimental leukemia, 
hepatoma and other tumors.^"* 

The uptake of radioactive phosphorus by naturally occurring human can- 
cers, however, has not been investigated until very recently, and there have 
been no studies of the uptake of radioactive phosphorus by gastric cancer, 
one of the most common of human malignancies. 

We have been interested in gastric cancer, particularly, because it remains 
an enigma in early diagnosis and treatment as evidenced by an estimated death 
rate of 40,000 per year. 

The purpose of this study is to measure the uptake and turnover rate of 
radioactive phosphorus in gastric cancer and in the non-cancerous gastric 
mucosa, and to compare their phosphorus contents. In order to obtain further 
information upon the distribution of phosphorus within the tissue components, 
chemical fractionation of the normal mucosa and the tumor into the acid 
soluble, lipid and protein phosphorus fractions was performed, and the radio- 
activity of each was measured. 

In -sdew of the fact that the antrum and lesser curvature of the stomach 
are the site of approximately 70 per cent of gastric cancers, these areas were 
compared individually with the duodenal mucosa adjacent to the pylorus 
where carcinoma is unknown. 

The greater curvature (where 60% of ulcers are malignant) was compared 
to the antrum and lesser curvature where only 17% of ulcerating lesions are 
foimd to be malignant. 

Finally, the uptake of radioactive phosphorus by the atrophic gastric 
mucosa, which many consider to be a precancerous mucosa, was compared to 
the uptake of the essentially normal gastric mucosa of patients with duodenal 
ulcer. 


•This work vras supported in part by the Office of Naval Research 
June^ri949. " American Gastroenterological Assodation, AUantic City, 

Califomit^Bo^'icMyLs^Stmost^^^^^ Laboratory of the University of 

§ Present Address; Radiation Laboratory, Universitj- of Califomia, Berkeley 4, California. 
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METHODS 

These studies were made on patients undergoing subtotal gastric resection 
either for gastric cancer or for duodenal or gastric ulcer. All patients were 
gastroscoped prior to surgery, and the macroscopic appearance of the normal 


TABLE I 

Clinical data on patients injected with radioactive phosphorus 


NAME 

1 

WEIGHT 

i 

AGE 

SEX 

TIME 

BE- 

TW'EEN 
OPERA- 1 
TioN ; 
AND IN- i 
JECTION 

DIAGNOSIS 

REMARKS 


kg. 



hrs. 



C. M. 

44.4 

54 

M 

40 

Chronic cicatrizing duodenal 
ulcer 

Gastric mucosa essentially 
normal by gastroscopic 

J. M. 

59.0 

33 

M 

1 

1 

42 

Active duodenal ulcer 

and histological exami- 
nation 

J. c. 

M. M. 

61.4 

48 

68 

43 

M 

F 

44 

40 

Benign gastric ulcer on lesser 
curvature 

Chronic duodenal ulcer with 
obstruction 

Gastric mucosa normal 

elsewhere 

i 

1 

1 


54.4 

68 

jM 

45 

Polypoid adenocarcinoma of 
the cardia 

Severe atrophic gastritis 

S. A. 

60.4 

60 

M 

38 

Ulcerating carcinoma of gas- 
tric antrum 

Atrophic gastritis 

S. K. 

73.2 

57 

M 

I 

1 

41 

Ulcerating carcinoma of 
lesser curvature — lower 
third — anterior wall of 
stomach 

Atrophic gastritis 

M. W. 

1 

43.8 

66 

F 

1 

29 

Ulcerating carcinoma of 
greater curvature — pos- 

terior wall — middle third 
of stomach 

Atrophic gastritis 

K. 0. 

66 

60 

1 

42 

Ulcerating carcinoma of gas- 
tric fundus rvith extensive 

metastases 

Atrophic gastritis 

E. F. 

34.4 

1 


■ 

24 

Linitis plastica 

Diffuse involvement of en- 
tire stomach 


mucosa and the tumors were confirmed by the histological examination of 
the resected specimens. The diagnosis of atrophic gastritis was confirmed by 
microscopic examination. The pertinent clinical data of the four ulcer patients 
and the six patients with gastric cancer are recorded in Table I. 

Radioactive phosphorus as KH2P*04 was furnished by the Clinton Labora- 
tory at Oak Ridge, Tennessee, and solutions were prepared and standardized 
by R. F. Cowing of the New England Deaconess Hospital. The original sample 
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was suitably diluted with distilled water and autoclaved. This neutral solu- 
tion was administered intravenously approximately 36 hours prior to the 
scheduled time of operation. The chosen dose of 1 microcurie per pound of 
body weight was based on calculations by Cowing® which showed that this 
would lead to a total body irradiation of not more than 1.5 r. 

Within one hour after removal of the stomach the mucosa was stripped 
from the stomach wall and prepared for analysis. In the non-cancerous stom- 
achs mucosa was taken from the greater curvature, lesser curvature, and 
pre-pyloric area; duodenal samples were obtained whenever possible. In the 
tumor-bearing stomach the position of the lesion was usually such that normal 
samples of all the areas could not be obtained. Consequently, a sample of 
normal appearing mucosa as far from the lesion as possible was taken. His- 
tological study later showed that there were no malignant cells in the areas 
taken as non-cancerous. In the ulcerating tumors the samples were taken from 
the actively growing edge of the lesion. 

The following analyses were performed: 

Total Phosphorus: 300 mg. of tissue were dried in an oven at 110° C for two 
to three hours and then digested with 10 N H2SO4 and superoxol. 

Acid Soluble Phosphorus: (inorganic phosphate, ester phosphate, adenylic 
' acid, adenosine diphosphate, adenosine triphosphate, creatine phosphate, etc.) 
400 mg. of tissue were minced with scissors and ground with 10% trichloroace- 
tic acid in a small glass Potter-Elvehjem tissue homogenizer. The filtrate was 
digested with 10 N H 2 SO 4 and superoxol. 

Lipid Phosphorus: (lecithins, cephalins, sphingomyelins, etc.) 500 mg, of 
tissue were finely minced with scissors and ground in the homogenizer with 
1 : 1 ethyl alcohol-ether mixture. The homogenate was then extracted with 
two successive portions of alcohol-ether mixture on the steambath for periods 
of 30 minutes each. The combined extracts were evaporated to dryness and 
digested with 10 N H 2 S 04 and superoxol. 

Protein Phosphorus: (chiefly nucleoprotein, but includes some phospho- 
protein which does not yield nucleic acid upon hydrolysis). This fraction was 
calculated as the diSerence between the total phosphorus and the sum of the 
acid soluble and the lipid fractions. 

After the digestion, each sample was diluted to a suitable volume and 
aliquots were taken of the same sample for counting in solution with a Geiger- 
Mueller dipping counter® and for determination of the phosphorus content 
by the method of Fiske and SubbaRowh The errors of the chemical determina- 
tion were about 5%, while the counting errors were as high as 10%. The 
protein phosphorus values, being calculated as differences, have larger errors 
tlian the other determinations. Values given in the tables represent averages 
of duplicate determinations. 
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Expression of Results: Results have been expressed as Rio/ogtcal Cojtcentralion 
Coefficient 

BCC — counts per min, found in sampIe/mM ^ 
counts per min. injected/gm body weight 

The counts per minute found in the sample per millimole of phosphorus 
were expressed as fractions of the injected dose. The injected dose was cal- 

TABLE m 


Phosphorus content of gastric cancer and of non-cattceroiis gastric mucosa 


NAIEE 

DIAGKOSIS 

50TAX PHOSraOSUS 
im/CU TISSUE 

ACID SOI.UDLE 
rSOSPBOSDS UM/CU 
TISSUE 

tlPID PHOS- 
PBORUS ilM/CU 
TISSUE 

PEOTZSN raoSPSORUS 
mi/OM TISSUE 


Cancer 

Non- 

Cancer 

Cancer 

Non- 

Cancer 

Cancer 

Non- 

Cancer 

Cancer 

Non- 

Cancer 

CM. 

Non-cancer 






0.0172 


wM 

J.M. 

Non-cancer 


0.0590 


0.0170 


0.0160 


mSm 

J.C. 

Non-cancer 






mm 



M.M. 

Non-cancer 


0.0602 


iH 


0.0163 


H 

Mean 

Non-cancer 


0.0600 


0.0182 


0.0157 


0.026 

M. E. 

Cancer 

tm 


0.0202 

0.0120 

0.0177 


IQRgl 

wM 

S. A. 

Cancer 

EEH 

0.0579 

nl 


!S! . i 




S. K. 

Cancer 

0.0374 


m 


w u 

0.0162 

0.005 


M. W. 

Cancer 

O.OSIO 

0.0435 

0.0159 

0.0172 

tiB * 

umiwi 

■iKl 1 M 

mm 

K. 0. 

Cancer 



0.0161 


m f 



nm 

E.F. 

Cancer 

■ 


0.0211 


■ 1 


0.019 

■ 

Mean 

Cancer 

0.0597 

0.0494 

0.020 

0.019 



0.025 

0.017 

Overall mean* 

O.OS97 

0.0547 

0.020 

0.019 


0.014 

0.025 

0.021 

Di6E. between means 

-i-0.005 = 9% 

+0.001 = 2% 

± 0 

= 0% 

+0.0045 

= 2% 

Probability. 

p = 0.5 

p = 0.5 

p 

= 1 

P 

= 0.5 


* Mean of all non-cancerous mucosa, regardless of whether stomach bears a cancer. 


culated by counting a standard solution of the radioactive phosphorus on the 
same day as the tissue samples were counted. The coefficient is expressed 
in terms of body weight in order to compare different patients on the basis of 
equivalent doses. The factor of 100 is arbitrary. 

The biological concentration coefficient is proportional to the phosphorus 
turnover. The value is a coefficient which has no dimensions and is not addi- 
tive. 

All data have been analyzed statistically. Fisher’s “t” test was used through- 
out as a criterion of significance’. 
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RESULTS 

Phosphorus Content: The phosphorus content of different areas of the non- 
cancerous stomachs is essentially the same for each fraction (Table II). The 
chemical composition of the duodenal mucosa does not differ from that of 
the antrum in respect to phosphorus. Applying Fisher’s “t” test to the data 
in the table, we find that they are statistically homogeneous. There is no 

TABLE V 


The uptake of radtoaclive phosphorus by gastric cancer and by non-cancerous gastric mucosa 
(Expressed as Biological Concentration Coefficients) 


' 

KAUi: 

DIACKOSIS 



LIPED PHOSraoaXJS 

BCC 

PROTEIN PHOS- 
PHORUS BCC 

Cancer 

Non- 

Cancer 

Cancer 

Non- 

Cancer 

Cancer 

Non- 

Cancer 

Cancer 

Non- 

Cancer 

C.M. 

Non-cancer 


2945 


3937 


2541 

■ 

2201 

I. M. 

Non-cancer 


3379 


5797 


3317 

■ 

2573 

J.C. 

Non-cancer 


5394 


8122 


6448 


2511 

M. M. 

Non-cancer 


3330 


5890 


2850 

H 

2862 

Mean 

Non-cancer 


3762 


5936 


3789 

■ 

2536 

M. E. 

Cancer 

4495 

3689 

5,921 

5642 

5239 

3813 

3503 

1643 

S. A. 

Cancer 

6851 

4588 

8,711 

7099 

5332 

3782 

6448 

2511 

S. K. 

Cancer 

5766 

3875 

7,161 

8711 

5425 

5432 

3224 

0 

M.W, 

Cancer 

5983 

3999 

wmi 

8215 

4743 

3968 

3379 

0 

K. 0. 

Cancer 

7533 


mm 


8432 


4991 


E. F. 

Cancer 

4526 


In 


5456 


2760 


Mean 

Cancer 

5859 

4037 

8,364 

7416 

5804 

4248 

4051 

1038 

Overall mean* 

5859 

3899 

8,364 

6676 

5804 

4018 

4051 

1787 

DiS. between means 

1960 

= 48.5% 

1688 = 

25.2% 

1786 = 

* 44.4% 

2264 

= 126% 

Probability. 


P 

= 0.01 

P = 

0.05 

P 

= 0.01 

P 

= 0.02 


* Mean of all non-cancerous mucosa, regardless of whether stomach bears a cancer. 


value that varies from the mean of the series by more than could be accounted 
for by chance. Therefore, the average of these results may be considered to 
be the mean phosphorus content of the non-cancer-bearing stomach, irrespec- 
tive of the area of origin. 

Table III shows the mean phosphorus content of all the stomachs studied. 
When non-cancerous stomachs are compared with the non-cancerous portions 
of cancer-bearing stomachs, there is again no demonstrable difference in the 
phosphorus content. Therefore, all the non-cancerous mucosae have been 
grouped as controls and compared with the cancer tissue. The difference in the 
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means of the cancer and the control group is insignificant. Thus, the phos- 
phorus content is the same for all the tissues studied, whether normal or 
malignant. The same results are found when each of the phosphorus fractions 
is studied individually. 


TJPTAKE OF RADIOACTIVE PHOSPHORUS 

When the uptake of radioactive phosphorus (expressed as a biological con- 
centration coefficient) is studied, a difference between the cancer and non- 
cancerous mucosa can be demonstrated (Table V). The uptake of total phos- 
phorus by tumor tissue is 48.5% greater than that of non-cancerous mucosa. 

THE MEAf^ UPTAKE OP RADIOACTIVE PHOSPHORUS 
BY GASTRIC CANCER AND BY NON-CANCEROUS GASTRIC MUCOSA 


BIOLOGICAL 

CONCENTRATION 

COEFFICIENTS 



PHOSPHORUS FRACTIONS 


Fig. 1 


There is no significant difference in the uptake or turnover rate of the acid 
soluble fraction, but the 44% increase in the lipid phosphorus and the 126% 
increase in the protein phosphorus fractions in the tumor tissue are significant 
(Table V). 

The biological concentration coefficients of the various regions of the normal 
stomach are the same for each fraction, and the use of an average value is 
therefore justified (Table IV). There is no significant difference, furthermore, 
between the non-cancerous mucosa from the cancer-bearing stomach and 
the mucosa from a stomach that does not bear a cancer (Table V). There- 
fore, all the non-cancerous samples of mucosa are grouped together regardless 
of the presence or absence of cancer in other parts of the stomach and their 
average uptake (biological concentration coefficient) compared to that of the 
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cancer tissue. The increased uptake of radioactive phosphorus by gastric 
cancer in the total, acid soluble, lipid and protein phosphorus fractions is 
summarized in Figure 1. 


niscnssiON 

Phosphorus Content: That the chemical composition of the various phos- 
phorus fractions is the same in gastric cancer as it is in normal tissue is in 
contrast to the work of Kishi, Fujiwara, and Nakaharai“ who reported a 
decreased lipid phosphorus in experimental hepatomas. A low lipid phosphorus 
content has been reported in hiunan lung tumors by Lustig'^, and there ap- 
pears to be a decrease in the lipid phosphorus in brain tumors as well. Whether 
a normal lipid phosphorus fraction is characteristic only of the gastric cancer 
cannot be. stated at present. 

Turnover: This investigation was undertaken not only to determine the 
rate at which radioactive phosphorus is taken up by the gastric cancer but 
to measure its rate of turnover, i.e., the replacement of the phosphorus already 
present by the newly added radioactive phosphorus. This may be expressed 
in terms of specific activity (counts per nainute per millimole of phosphorus) 
or as a biological concentration coefficient which further takes into account 
the injected dose of radioactivity and the weight of the patient. 

It has been shown that the constituents of a tissue are not static but are 
in dynamic equilibrium. There is a continuous building up and breaking down 
of tissue. When a tissue remains constant in size the number of atoms lost 
must equal the number being added. The ratio of the atoms added per imit 
of time to the total atoms of that element present in the tissue is known as 
the rate of turnover*^. Although this value cannot be determined absolutely 
except in special cases, relative rates of turnover can be estimated by compar- 
ing biological concentration coefficients. 

As labeled atoms are incorporated mto a tissue their concentration rises 
rapidly and linearly at first and then slowly levels off to a Tnaximnm value. 
During the linear portion of the uptake curve the amount of tracer in the 
tissue wiU be proportional to the number of new atoms being added, since 
the number of labeled atoms present is so small that their loss is negligible 
compared to the total number lost. Therefore, when radioactive phosphorus 
is administered to a patient and the biological concentration coefficient is 
determined soon thereafter, the biological concentration coefficient is propor- 
tional to the phosphorus turnover during the e.xperimental period. 

The rate of phosphorus turnover is at least 48.5% higher in gastric cancer 
than in non-cancerous gastric mucosa. This is in accord with the results found 
in tumors in experimental animals'-®. 

WTien the acid-soluble phosphorus compounds were studied the turnover 
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rates in cancer and non-cancerous mucosa were found to be essentially the 
same. 

The lipid phosphorus turnover is at least 44% higher in the tumor than in 
the non-cancerous tissue. Cell phospholipids arc present usually as structural 
cell components so that this increased turnover probably represents a more 
rapid cell formation and destruction. 

The phosphoproteins — chiefly nucleoproteins — arc principally cell building 
blocks. They include desoxyribonucleic acid which is found primarily in the 
nuclei of cells and is believed to serve an important function in cell division 
and mitosish Another phosphoprotein, ribonucleic acid, is a constituent of 
the cytoplasm and nucleoli and appears to play an integral part in metabolic 
activity, especially in those cells in which active protein synthesis is occurring. 
Therefore, the 126% increase in the phosphoprotein turnover observed in 
gastric cancer probably results from increased tissue synthesis and increased 
mitotic activity. 

The tumor tissues are thus synthesizing phosphoproteins at more than 
twice the normal rate. Catabolism must also be increased to some extent, 
since the increased rate of turnover is much higher than the observed rate 
of growth. These experiments appear to indicate that the increased size of 
the tumor results from an increased synthesis of cell constituents and an 
increased breakdown which, however, is not rapid enough to maintain a con- 
stant normal size. 

An increase of 126% in the phosphoprotein fraction of the gastric tumor 
does not represent sufficient selective uptake over the normal to permit the 
localization and detection of tumors by scanning the stomach with a Geiger 
counter. The normal gastric mucosa is an actively metabolizing tissue in 
regard to phosphorus and consequently offers little opportunity for a highly 
selective uptake of radioactivity on the part of the tumor because of the 
relatively high uptake by the normal mucosa itself. 

The possibility suggested itself that the regions in which cancer is common, 
such as the antrum and lesser curvature of the stomach might have a metab- 
olism more like cancer than did those regions where cancer is rare. No satis- 
factory explanation has been advanced for the frequency of tumors in the 
antrum and prepyloric region and the extreme rarity of malignancies of the 
duodenum a few millimeters away. The rate of phosphorus turnover, however, 
as well as the phosphorus content of the duodenum, antrum, lesser curvature 
and greater curvature of the stomach were essentially the same and fell within 
the normal range. 

The clinical observation that cancer of the stomach and atrophic gastritis 
occur more frequently than would be expected from their occurrence alone in 
the general population has led to the suggestion that atrophic gastritis might 
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be a precancerous lesion. If this were true, one might expect that the atrophic 
mucosa would show chemical or metabolic properties intermediate between 
the cancer and the normal. Cowdry'® observed this to be the case with many 
properties of experimental and naturally occurring cancers of the skin. To 
investigate this possibility the uninvolved mucosa of cancer-bearing stomachs 
(usually showing atrophic gastritis) was compared with the mucosa of non- 
cancer-bearing stomachs. At least in regard to the rate of turnover of phos- 
phorus, no difference could be observed. The evidence tends to show that 
the malignant t 3 rpe of metabolism is limited to the confines of the tumor itself, 
and that the rest of the mucosa behaves normally. 

SUMMARY 

The rate of turnover of radioactive phosphorus by gastric carcinoma and 
by the non-cancerous gastric mucosa has been measured in humans and the 
phosphorus content determined. 

1. Gastric carcinoma exhibits a 48.5% higher turnover of phosphorus than 
the non-cancerous gastric mucosa. 

2. The rate of turnover of protein phosphorus was increased 126% in the 
cancer tissue; the lipid phosphorus turnover was increased 44%. There was 
no change in the acid soluble fraction. 

3. The increased rate of phosphorus turnover is limited to the cancer itself 
and is not demonstrable in the surrounding tissue. 

4. There is no difference in the metabolism of radioactive phosphorus be- 
tween those areas of the stomach where cancer commonly occurs and those 
in which it is rare. 

5. The atrophic gastric mucosa metabolizes radioactive phosphorus at the 
same rate as the normal mucosa. 

6. The phosphorus content of gastric cancer and the non-cancerous gastric 
mucosa is essentially the same. 
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THE ABSORPTION OF BARIUM SULFATE AND NON-ABSORPTION 
OF ZIRCONIUM DIOXIDE FROM THE GASTROINTESTINAL 

TRACT* 


Lathan a. Crandaii, Jr. 

The Miles Research Laboratories, Elkhart, Indiana 

As a result of his studies on the gastrointestinal passage time of barium 
sulfate and other materials presumed to be inert, Alvarez* states “A little 
barium is apparently absorbed, enough to act as a stimulus to intestinal 
activity”. It is interesting to consider the possibibty that for many years 
roentgenologists have been studying the gastrointestinal tract with the aid 
of a material ■which is a stimulant and therefore may not present an entirely 
normal pattern.; When radioactive isotopes became generally available, the 
opportunity of further testing Alvarez’ conclusion was presented. Therefore, 
barium sulfate containing radioactive Ba’*" was fed to rats, and because 
the absorption of definite amounts of Ba was revealed, the experiment was 
repeated using spectrographic determination of barimn in rats which had been 
fed ordinary BaSOi. As a control, zirconium dioxide, which is believed to be 
completely insoluble and for which no ionization constant can be found in the 
literature, was employed using radioactive Zr®^ as the tracer element. These 
control studies revealed that the apparent absorption of barium could not be 
attributed to faulty technique since no absorption of Zr was found and, in 
addition, certain properties of ZrOa came to light which suggested it might 
have particular virtues as a contrast medium in gastrointestinal tract roent- 
genology. 


METHODS 


Ba*” (admixed -with its radioactive daughter lanthanum*”) was obtained 
from the Isotopes Branch, United States Atomic Energy Commission, in the 
form of its soluble acid salts. Radioactmty in this form was mixed -with suf- 
ficient barium chloride to give the desired quantity when precipitated as 
the sulfate. The collected sulfate precipitate was then mixed with powdered 
Rockland rat diet in a ball mill for 24 hours and samples were assayed for 
radioactivity in order to determine uniformity of admixture of the barium 
sulfate. 


In the first e.xperiment, two adult rats were fed 150 gm. of Rockland diet 
containing 3.3% of barium sulfate (including 4 millicuries as Ba*”SO0 and 


June^“l949.^' Meeting of the American Gastroenterological Association, Atlantic City, 

•nic barium and zirronium iwed in this investigation tvere supplied by the Monsanto Chemi- 
cal Company on an allocation from the Isotopes Division, U. S. Atomic Energy Commission. 
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the entire amount was consumed in 5 days. This was followed by one day 
of normal Rockland rat diet. In the second experiment 30 gm. of diet con- 
taining 6.7% of barium sulfate (including 4 millicuries as Ba*“’S04) was fed 
to 2 rats, and the entire amount was consumed in 2 days, followed by 2 days 
of normal diet. At the end of the feeding period the bodies of the animals 
were scrubbed with soap and water until the radioactivity adhering to the hair 
was reduced to a low constant value, usually about 10 c/min. for a clipping 
of hair. Especial care was taken to wash out thoroughly the moutli and ears. 
Air was then injected subcutaneously until the skin was well separated, and 
the skin was peeled back from a midline thoracoabdominal incision allowing 
the least possible contact between hair and subcutaneous tissue. The head, 
feet, and tail were cut off from the carcass leaving them attached to the skin. 
The perineal skin was not detached until an abdominal incision was made and 
the symphysis cut through; tire gastrointestinal tract was then removed in 
toto together with the skin of the perineum. The liver, which had been re- 
moved with the gastrointestinal tract, was saved. The eviscerated body, 
together with the liver, was thoroughly washed in warm tap water until aU 
adhering hairs were removed. This portion of the rat will be referred to as 
the “carcass”. The gastrointestinal tract and perineal skin were discarded, 
but the remainder of the skin together witli head and feet were again washed 
and placed in a separate dish. They will be referred to as “skin and append- 
ages”. These two portions of each rat were then ashed separately in a muffle 
furnace at not over 600°C. after having first been oven dried at 110°C. 

The ash was prepared for determination of radioactivity by a technique 
which has been found convenient for a variety of radioactive materials. Ash 
in the amount of 2.5 gm. was weighed out and placed in a shallow, circular, 
aluminum tray 3.7 cm. in diameter. The tray had previously been placed in a 
steel die 8 mm. deep. A piece of glassined paper was placed over the opening 
of the die and a punch, which had been reduced on the outside diameter of its 
tip in order to fit the tray, was let down on the tray, thus compressing a circle 
of paper between punch and rat ash powder in the tray. The whole was placed 
in a Carver laboratory press and the powder in the tray was compressed at 
1,000 lbs. per sq. in. The die was then supported on either side by steel bars 
and slight pressure forced the punch completely through the die, dropping 
the tray free beneath the die. The wax paper could then be removed from the 
surface of the powder in the tray without disturbing the powdered ash, and 
the trays with their contained discs of rat ash powder could be handled with- 
out danger of losing any of the sample. If the powder is evenly distributed 
by hand before compression, the applied pressure produces a uniform thickness 
and uniform surface which gives highly reproducible geometries. 

Measurements of radioactivity were made by placing the samples in Radia- 
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tion Counter Laboratories sample holders beneath end mica window Geiger 
tubes using a Nuclear Instrument and Chemical Corporation scaler. Standards 
were prepared by taking 3 mg. weighed samples of the original BaS04 pre- 
cipitate and diluting serially with ash from normal rats until a 2.5 gm. sample 
gave a conveniently determinable amount of radioactivity. All readings were 
corrected for background and resolving time. No corrections for geometry 
or absorption loss were necessary since both sample and standard were com- 
pared under identical conditions. 

In all radioactivity measurements the uranium acetate standard was read 
at frequent intervals in order to determine variations in Geiger tube efficiency. 
All values were then corrected by the percent by which the uranium standard 
departed from its average. 

In the experiments on the absorption of zirconium from zirconium dioxide, 
the tracer used was Zr®^ obtained (together with its radioactive daughter 
columbium®®) in the form of the hydroxide. This was converted to the dioxide 
by heating for 14 hours at 700°C. Then 8.2 me. of the Zr®®02 (with its Cb®® 
daughter) were mixed with 15 gm. of commercial ZrOz and ball-milled with 
400 gm. of powdered Rockland rat diet for 24 hours. At the end of this period, 
samples showed uniform distribution of radioactivity. Five rats were fed 
ad libitum with this mixture and consumed essentially all of it in 5 days. 
Two of these rats were then fed a normal diet for 24 hours, 2 for 48 hours, 
and the remaining rat for 24 days. At the end of these periods, the rats were 
killed with ether and were treated as described for the rats fed BaSO*. Samples 
of the ash were also prepared as for the barium sulfate-fed samples except 
that 3.0 gm. of ash were used instead of 2.5. Zr®® standards were prepared by 
dilution of the original material in rat ash and compression of a 3 gm. sample 
giving suitable activity in an aluminum tray in the usual manner. 

When it was found that the technique was successful in that the absorp- 
tion of barium could be demonstrated whereas there was no detectable absorp- 
tion of zirconium, 5 rats were fed 5% BaS 04 in powdered Rockland rat diet 
for 23 days, the carcasses prepared as described above, and the carcass ash 
was submitted to Dr. D. L. Timma of Ohio State University, who kindly 
carried out spectrographic analysis of the ash. 

RESTILTS 

Small samples of skeletal muscle, liver, and bladder urine taken from the 
animals and read by placmg directly in trays without ashing, gave unexpect- 
edly high activity in both the BaSO* and ZrO^ fed rats. Identification of 
the isotopes responsible for this activity was made in both instances by means 
of absorption cun^es using aluminum foil weighing 3.3 mg./cm.=, and by half- 
life determinations. Chemical separations were carried out on the excess ash 
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from the zirconium-fed rats in order to provide additional certainty of iden- 
tification. 

On the ash from tlie barium-fed rats, absorption curves were complex, 
as might be expected for tlie numerous beta and gamma energies emitted by 
Ba^‘“’ and its daughter La”®, and these absorption curves could not be dif- 
ferentiated witli certainty from curves made on the standard samples of 
Ba“°-La^'® mixture. There was obviously a rapidly decaying component which 
manifested itself for as long as 36 days and the remainder showed exponen- 
tial decay corresponding to a half-life of 55 days. Absorption measurements 
repeated at this time revealed beta ray energies in the neighborhood of 1.5 
Mev. The combination of 55 day half-life and 1.5 Mev. beta emission was 
considered to identify the presence of strontium®® as a contaminant in the 
rat ash. Since it is difficult to make a complete chemical separation of Ba and 
Sr, it is not surprising that the Ba^^® received from Oak Ridge contained a 
small amount of Sr®® as a contaminant. The amount of Sr®® in the original 
material was insignificant for ordinary purposes as shown by the fact that 
decay curves on the original Ba“® agreed within the limits of error with the 
12.8 day half-life of Ba“®. However, there was sufficient Sr®® in the material 
as received so that when fed to rats, it accounted for about 1,000 to 3,000 
c/min. in a 2.5 gm. sample of rat ash under our conditions of measurement. 
Approximately 0.0003% of the total activity fed was found in the carcasses, 
and 80% of this was present as Sr®®. 

The more rapidly decaying component was estimated by extrapolating 
the exponential curve of decay obtained between the 36th and 116th days 
back to zero, and subtracting this extrapolated curve from the readings ac- 
tually found during the first four to five weeks, which gave the excess radio- 
activity over and above that due to Sr®®. When plotted on semi-logarithmic 
paper these values gave hah lives of between 10.8 and 13.5 days with an 
average 12.2 days which is considered as satisfactory error in consideration 
of the fact that the Ba^'*® activity in the ash was only a small proportion of that 
due to the Sr®®. 

The original reading at zero days, corrected for the amount of Sr®® present, 
was then taken as indicating the amount of Ba^'*® which had been absorbed 
from the BaS 04 administered, and the amount present in the ash was de- 
termined by comparing the Ba^^® counts attributable to the ash with the Ba“® 
standard made up in rat ash and also read on the zero day. 

There is some question as to the accuracy of the determinations on skin 
and appendages since it is known that a small but definite residual contam- 
ination was present on the hair even after thorough washing. Therefore, in 
table 1 the amount of Ba (as the sulfate) present in the entire rat was cal- 
culated on the basis of the concentration present in the carcass only, although 
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the shin and appendage values are also shown. There is reasonably good agree- 
ment between actual Ba“° found in combined carcass and skin and appendages 
with that calculated on carcass basis except for rat 2 in the second group, 
in which case contamination of the skin and appendages was obviously exces- 
sive. 

No La“® in excess of the amount in equilibrium with its parent Ba*^” was 
present in the ash of carcass, or of skin and appendages, since the half-life 
determinations agreed with the value for Ba*^® within the limits of error of 
the method. This indicates that not more than 2 or 3 times the equilibrium 


TABLE 1 

Absorption of BaSOi 



uc BaSOi 

CAtC. rOR WHOLE 
RAT ON 

1 BASIS or CARCASS 

Id carcass 

In skin and ap- 
pendages 

I. Rats fed Ba”“SO< as 3.3% of diet for 5 days, then 1 day norma] diet 






■■1 

■HI 

■■■ 

EC. Rats fed Ba“'>SO< as 6.7% of diet for 2 days, then 2 days normal diet 




0.041 



■SH 

0.056 


TABLE 2 


BaSOt pTuent, by sputrographic analysis, in carcass ash of rats fed BaSOt as 5% of diet for 23 days 


Rati. 
Rat 2. 
Rat 3. 
Rats. 
Rat 6. 


0,111 mg 
0.075 mg 
0.102 mg 
0.108 mg 
0.066 mg 


amount could have been absorbed, since a greater quantity would not have 
decayed during the one week required for feeding normal diet, ashing, and 
preparing the samples. 

The data on the spectrographic determination of Ba in the rats fed BaSOi 
at 5% of the diet for 23 days are given in table 2. The amounts absorbed are 
more than 3 times as great as those found in the rats fed labeled BaSO< for 2 
days, and about twice as great as the amounts in rats fed labeled BaSO* for 
5 days. Apparently the amount of Ba absorbed is principally influenced by 
the duration of feeding rather than by the amount of BaSO^ in the diet. 

When the ash from the zirconium-fed rats was studied, the rate of decay 
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was less tlian that of the 65-day and absorption curve studies showed a 
weak component present in small quantity with a high (approximately 1.7 
Mev.) beta emission as the predominant activity. Since the contaminant 
in this instance appeared to correspond to tire 14.3 day, 1.69 Mev., phos- 
phorus®-, chemical fractionation was carried out on this assumption. Of the 


1,000 



_ [ Fig. 1. Absorption curve of fraction 5 (major residue after precipitation of phosphorus and c^- 
dum from rat ash). The hard (gamma ray) component has been subtracted. The smoothness of the 
curve indicates the presence of only columbium'®. 


excess ash from rats 1 and 2, 3.5 gm. were dissolved in nitric acid and the 
phosphate precipitated as the molybdate. This precipitate was dissolved in 
ammonium citrate mixture and reprecipitated as magnesitun ammoniinn phos- 
phate, 2.5 gm. of precipitate being obtained. This precipitate was compressed 
in the usual manner in an aluminum tray and it was found that its half-life 
was 14.5 days with a beta ray energy of appro.ximately 1.7 Mev. No other 
activity except that of -was indicated by absorption curves or half-life 
measurements in this precipitate and the identification of P®® as the contam- 
mant was considered to be complete. 
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Further fractionations* were carried out in order to concentrate any Zr°® 
or its Cb” daughter which might be present. The filtrate from the phosphate 
precipitate was acidified and evaporated and the precipitate which occurred 
on evaporation (presumably molybdic acid) exhibited no activity. The filtrate 
was then treated with ammonium oxalate to precipitate calcium and the 
filtrate from the calcium precipitate was evaporated to dryness. The dried 
residue was extracted repeatedly with hot HCl and the acid extracts evapo- 
rated. This showed an activity of 248 c/min. and an absorption curve (fig. 1) 
indicated a beta component with energy certainly less than 0.2 Mev. together 
with a gamma component. This activity could not be attributed to Zr®^ which 
has a beta ray energy of 0.394 Mev., and is believed to indicate the absorption 
of small amounts of the Cb®^ daughter. Extraction with hydrofluoric acid of 
the residue left after the hydrochloric acid extraction (fraction 6) gave 9 

TABLE 3 


3.5 g carcass ash from rats 1 and 2 fractionated and activity of fractions determined 20 days after beginning 

Zr^^ feeding 


PRACTION 

COAKACTES OF FRACTION 

COUKTS/ 

IQN. 

I 

MgNHiPOi-dHsO 

622 

n 

Evaporated filtrates from I 

8 

m 

Precipitate formed on concentration of filtrate from molybdate precipita- 

0 


tion 


IV 

Calcium oxalate precipitated from molybdate filtrate 

0 

V 

Evaporated filtrate from IV extracted with hot HCl and extract 

248 


evaporated 


VI 

Residue not extracted in V 

9 


c/min. on evaporation. It will be noted that substantially aU the activity 
is concentrated in fractions 1 and 5, and absorption curves and half-life meas- 
urements on these two fractions indicated that they contained no isotopes 
except and Cb’^ respectively. Two layers of foil reduced the number 6 
fraction to background level and the 9 c/min. in this fraction are therefore 
presumably Cb®^ The activity of fraction 2 was not reduced by 30.5 mg./cm.® 
of absorber and the 8 c/min. in this fraction cannot therefore be zirconium, 
thus there is no evidence for the presence of zirconium in any of the chemically 
separated fractions of the ash. A summary of the activities obtained in the 
various chemical fractions is presented in table 3. 

Absorption cun^es were made on each of the rat ash samples with the ex- 
ception of the ash of skin and appendages from rat 3 which was lost. Table 4 
presents for each sample of ash the total counts, counts attributable to P’s 

* The author wishes to thank Dr. Otto Ungnade for canying out the chemical fractionations. 
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and counts attributable to Cb®®. These counts are all extrapolated to zero 
absorber; half absorption values for P®® and Cb®® determined from these 

TABLE 4 


Total c/m, c/m attributable to P“, and c/m attributable to Cb^^, all extrapolated to cero absorber. 
Half absorption values {ni) Riven for P® and Cb^^ beta rays 


ASH 

i DAVS AFTER 
FEEDIKG UECUN 

' TOTAC 

j PM 

Cb” 

P«p} 

Cb»/<} 



c/rt 

elm 

c/m 

mj/cm* 

mtlcmi 

Cl 

11 

1,000 

820 

180 I 

86 

6.5 

Q 

10 

980 

810 

170 

92 

5.8 

Cl 

21 

630 

540 

90 

88 

4.5 

c« 

21 

1,320 

1,220 

100 

91 

4.0 

Cb I 

34 

210 

180 

30 

75 

5.0 

Si 

14 

790 

650 

140 

92 

4.5 

Sz 

20 ! 

420 

375 

45 

95 

5.0 

S4 

19 

980 

902 

78 

91 

4.0 

Sb ! 

35 

160 

132 

28 

78 

^ 4.8 

Average 

87.6 

4.9 


ABSORPTION CURVE 
3 Cm ash rat 2 




20 


Mo ABSORBER / CM* 


4 B 12 16 20 24 20 32 36 40 44 46 52 56 60 64 60 72 76 60 84 88 92 

Fig. 2. Absorption curve on 3 gm. of ash from the carcass of rat 2 in the zirconium series. The 
upper curve shows all points obtained out to 92 mg. of absorber per cm.* and lines are drawn througn 
the points for both hard and soft components. The lower curve shows the soft component after sub- 
traction of hard component values, feilf absorption value for the hard component (phosphorus j 
is 92 mg./ cm.* and for the soft component (phosphorus**) is 5.8 mg./cm.*. 


curves are also presented in table 4, the values being obtained from absorption 
curves of the type shown in figure 2. Cb®® absorption curves were obtained 
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by subtracting the hard P®* component which was extrapolated to zero. By 
nsing aluminum foil weighing 3.3 mg./cm.®, only 2 points were available on 
which to base Cb®® absorption curves since 2 layers of foil gave complete 
absorption of the weak Cb«® beta ray. Therefore the variability in the Cb“ 
absorption curves is not surprising. However, in none of these absorption 
curves was there any indication of any component other than Cb®® or P®* 
or, in other words, no beta rays with an energy in the neighborhood of 0.4 
Mev. (corresponding to Zr®®) were detected. On the basis of the data given 
by Bale® the average value of 87.6 mg./cm.® for P®® component would repre- 
sent an energy of 1 .66 Mev. while the value of 4.9 mg./ cm.® for Cb®® rays would 
fall well below 0.2 Mev. Such comparisons can only be approximate in view 
of the differences in geometry and in thickness of sample between our condi- 

TABLE 5 


Half lives of P® and as determined on 4 samples ef rot carcass ash 


SAunx 

BAir-LXTE 

pn 

Cb« 


days 

days 

c, 

14.8 

32.3 

c, 

IS.O 

42,6 

c, 

14.0 

40.0 

c, 

14.3 

22.0 

Average 

— 

34.2 

True T i P“ 


Cb“ 35,0 





tions and those of Bale, but permit the conclusion that only P*® and Cb’® 
were present and that no Zr®® could be detected. 

To further complete the identification of the radioactive materials present, 
half-life determinations on the hard (presumably P®®) and soft (presumably 
Cb®®) components in each rat ash were made, all values being corrected to 
air and window absorber (4.1 mg./cm.*) and the Cb®® value being calculated 
by subtraction of the P®® value from the total. Since the Cb®® values in most 
instances represented 8 to 10% of the total counts, the determination of the 
Cb®® half-life was subject to a high degree of error. These P®® and Cb®® half- 
life estimations are presented in table 5. The value of 14.5 days for P®® is in 
good agreement with the true value of 14.3 days but the variation in individual 
determinations for Cb®® is almost 100% and it is accidental that the average 
value of 34.2 days comes close to the true value of 35 days. However, none 
of the values obtained for Cb®® are compatible with the 65 day half-life of 
Zr« and confirm the absence of any activity which might be attributed to 
this latter isotope. 
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An average of 0.01% of the total activity fed as Zr®®-Cb®® was found in the 
carcasses, and at least 90% of this activity was in the form of P”. 

Since attempts of detect Zr®® included determinations of half-life, absorp- 
tion studies, and chemical fractionation followed by half-life determinations 
and absorption studies, it is believed tliat no more than 5 counts/min./sample 
of ash could have gone undetected. This would correspond to 0.002 mg. of 
Zr02. 


DISCUSSION 

Since the solubility of barium sulfate at body temperature is 0.25 mg./lOO 
ml. of water it is not surprising that measurable amounts of barium should 
be absorbed when BaS 04 is given by mouth. The actual amounts found in 
the body probably do not represent the total quantity absorbed since Chaikoff, 
Fisher and Entenman^ have found that parenterally administered barium 
is rapidly eliminated during the first 4 days, about 30% being excreted by 
the gastrointestinal tract during the first 24 hours. The urinary excretion of 
barium appears to be slight and that which is not eliminated in the feces is 
stored principally in the bone. The present figures for barium content of the 
body in the barium sulfate fed rat probably indicate chiefly the quantity 
stored in bone and considerably more than this amount may be presumed to 
have passed through the gastrointestinal tract from its lumen to the tissues 
of the body during the process of absorption. SoUmann^ states that 3.0 mg. 
of BaCb per kilo given intravenously are purgative in dogs. The amounts 
absorbed by the animals in this series are from about 0.3 to 0.7 mg. of BaSO* 
per kilo or to to i of the amount of barium which when given by vein 
causes pronounced activity of the gastrointestinal tract. It seems reasonable 
to conclude that passage from gastrointestinal tract lumen to blood of the 
quantities of barium absorbed by rats in this series might have some effect 
upon gastrointestinal motility. Whatever pharmacological effect may be pro- 
duced does not appear to result in actual toxic manifestations since Free® 
has shown that chronic administration of barium sulfate to rats over a period 
of 80 days has no effect upon rate of growth or fertility when the barium sulfate 
is given in a dosage of 100 mg. suspended in 3 ml. of water 5 times per week by 
stomach tube. 

It should be noted that the 0.002 mg. of ZrOa which could have been present 
in carcass ash without detection is only 4.3% of the amount of BaSOi present 
in the carcasses of the group I BaS04 fed rats, in which the duration of feeding 
was also 5 days. This quantity of ZrOj of course represents the maximum which 
could have escaped detection and there is actually no evidence of the absorp- 
tion of any ZrOa. 
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NOTE ON THE PROPERTIES OF ZIRCONIUM DIOXIDE AS A ROENTGENOLOGIC 

CONTRAST MEDIUM 

The failure of any detectable ZxOi to be absorbed led us to investigate its 
potentialities as a useful radiopaque material. A search of the literature re- 
veals that Kaestle® ’ used ZrO. in 1909; the fact that until recently ZrOs 
has been excessively expensive may account for the absence of subsequent 
studies on this material. 

Free* has further found no toxic effects from the intravenous adminis- 
tration of 100 mg. of sodium zirconium lactate per kilo, and only a slight 
temporar}’^ growth suppression of 150 mg. Even the soluble salts of zirconium 
are therefore nontoxic as compared to barium. 

In spite of its lower molecular weight, Zr has a higher absorption coefficient 
for roentgen rays at most of the wave lengths employed in roentgenology 

TABLE 6 


Comparalhe radiopacUies of BaSOt and ZrO^ 


VOLTAGE AND HtTRATlON j 

RATIO or OPACITY OF ZtOs TO BaSO^ 

40 Kv 1 mm A1 j 

3.0 

00 Kv 1 mm A1 j 

1.8 

7S Kv 1 mm A1 ! 

1.5 

90 Kv 1 mm A1 i 

MS 

40 Kv 6 mm .Al, 0.25 mm Cu 

2.5 

60 Kv 6 mm .Al, 0.25 mm Cu 

1.1 

75 Kv 6 mm Al, 0.25 mm Cu 

1.0 

90 Kv 0 mm A), 0.25 mm Cu 

0.9 


than does Ba due to the lesser stability of the electrons in its K shell which 
absorb roentgen ray quanta at longer wave lengths than do the K electrons of 
barium. In addition, the two oxj'gen atoms of ZrOo constitute a smaller “non 
absorbing fraction” of the total molecule than the sulfate group in BaSO^. 

The absorption of roentgen rays by ZrOs as compared with BaSO^ was 
therefore studied by placing suspensions of these two agents in cups and ex- 
posing them at various wave lengths followed by measurements of the film 
blackening beneath the suspensions. Data from the results obtained are pre- 
sented in table 6 and show that except at the highest voltages now in common 
use ZrO; is superior to BaS 04 in absorptive capacity. This would probably not 
be a major consideration in actual practice since absorption can be made 
satisfactoiy b% selecting the proper quantity of radiopaque material and need 
not be a limiling factor in the use of either substance. 

A more important property of ZrO., however, is the smaller degree of roent- 
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gen ray scattering produced by this substance as compared with BaSO^. 
This was observed when the tests mentioned above were made, and additional 
studies of scattering were carried out by producing thin tablets containing 
2.73 gm. of eitlier BaS04 or ZrOs and 0.27 gm. of gum acacia. These tablets 
were 2.5 cm. in diameter. They were exposed by placing them in a lead shield 
which had two rows of circular openings which would just admit the tablets. 
E.xposures were made at 45, 60, 75, and 90 kilovolts using a 36-inch distance 
and 100 milliamperes of current. Figure 3 illustrates the greater scattering 
produced by BaS 04 as compared with ZrOz and the excess radius of blackening 
(which may be taken as an index of scattering) for the two materials is given 
in table 7. 


TABLE 7 


45 Kv 
3.25 sec. 

7.0 sec.. 
60 Kv 

1.5 sec.. 

3.0 sec. 
75 Kv 

0.6 sec.. 
1.5 sec. 
90 Ev 
0.2 sec. 
0.4 sec. 


Comparative roentgen ray scattering by BoSOt and ZrOt 


INCREASE IN SIAU. DDE TO SCATTEEINO 


BaSOi 

ZrOi 

0.5 

0.0 

0.8 

0.05 

0.8 

0.2 

1.1 

0.4 

1.1 

0.3 

1.3 

0.6 

1.0 

0.25 

1.3 

0.7 


Therefore the lack of toxicity, equal or superior absorbing power and 
reduced degree of scattering suggest that in spite of its greater cost ZrO- mav 
be superior to BeSOa as a contrast medium for roentgenologic studies of the 
gastrointestinal tract. Clinical trials of ZrOj are now being carried out 


suamAKY 

The absorption of barium after the oral administration of barium Tf 
to rats was demonstrated by the administration of radioactive Ba^” as ^ 
followed by determination of the radioactimty of the rat carcass ash ^ 
confirmed by the spectrographic determination of barium in ^ 
rats fed ordinary" BaSOi. Control studies using zirconium di 
that no detectable amount of tlie latter material was ab^orb^ ^_indicated 
tliat the apparent absorption of barium could not ^ ' ^'^dicating 

technique. attributed to faulty 
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Certain properties of zirconium dioxide which invite consideration of its 
use in roentgenologic investigations of the gastrointestinal tract are discussed. 

The author wishes to express his appreciation to Dr. R. R. Williams of 
Notre Dame University for his helpful advice on the techniques of radioactive 
isotope determination, and the interpretation of the results. 
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DISCUSSION OF PAPERS BY E. C. REIFENSTEIN ET AL., S. J. GRAY 
ET AL., AND L. A. CRANDALL, JR. 

Dr. Leon Schife (Cincinnati, Ohio): I should like to ask Dr. Reifenstein two 
questions: Has he observed any relationship between these abnormal steroids and 
the gastric acidity in patients with cancer, and has he observed their production 
in achlorhydria unassociated with gastric cancer? 

I was A'ery much interested in Dr. Gray’s observation of no difference in the turn- 
over of radioactive phosphorus in the presence of gastric atrophy. We noticed no 
difference in the excretion of radio-iodine by the stomach in the presence of gastric 
atrophy. 

I should like to ask Dr. Gray if he has made observations at shorter intervals 
than thirty-six hours in order to approximate more closely true turnover of radio- 
active phosphorus. 

Dr. Edward C. Reifenstein [New York, N. Y.]: I am afraid I can’t answer 
either of the questions Dr. Schiff raised. 

I think we have data, although we have not analyzed it, in regard to the response 
in patients with achlorhydria without gastric cancer. 

Dr. Sevmodr J. Gray (Boston, Mass.): The atrophic gastric mucosa is somewhat 
cellular because of an increase in lymphocytes as well as plasma cells, and this may 
explain why the radioactive uptake of atrophic mucosa does not differ from 
the normal. 

In regard to the uptake at various intervals of time, we have varied the time be- 
tween twenty-four and forty hours after the injection of the radioactive phosphorus. 
The uptake at twenty-four hours is essentially the same as that at the end of forty 
hours. Theoretically if one were to take a sample very shortly after injection, the 
specific activity imght be somewhat higher. This can be done with brain tumors, 
for example, where one can take small pieces of brain tissue at various intervals and 
study the uptake. The uptake is increased somewhat for the first few hours, but the 
thirty-six-hour level usually is quite representative. 



OBSERVATIONS ON A PATIENT WITH PANCREATIC FISTULA 

Edwakd a. Newiian, M.D. and Milton Eisenstein, M.D.* 

Michael Reese Hospital, Chicago, Illinois 

INTRODUCTION 

The purpose of tliis presentation is to describe our observations on a patient 
with an external pancreatic fistula. The opportunity to observe a complete 
external pancreatic fistula in a human occurred following a surgical procedure. 
This study was carried on over a period of three months during which time the 
patient was in excellent condition. 

CASE REPORT 

This 56 year old white male entered the hospital with a history of intermittent 
jaundice and right upper quadrant pain. At the time of exploratory laparotomy a 
carcinoma of the ampulla invading the common duct was found and a resection of 
the duodenum from the pancreas was performed. On the third postoperative day a 
bulging of the apex of the wound occurred which ruptured spontaneously, releasing 
several hundred cc. of clear watery fluid, strongly alkaline, chemically identified as 
pancreatic fluid. At autopsy 6 months later the dissection of the external pancreatic 
fistula revealed that it had its origin from the ampulla of Wirsung, confirming the 
existence of a complete pancreatic fistula. 

TECHNIQUE 

The collection of pancreatic fluid from the fistula was accomplished by 
placing a small French catheter (^^16) in the mouth of the fistula and con- 
necting it to a continuous water aspirator with a collecting trap to catch the 
fluid. This method was simple and efficient, preventing spillage of pancreatic 
enzymes over the anterior abdominal waU and digestion of the fistulous area. 
All samples were collected and measured at fifteen minute intervals. The fluid 
collected was stored in an ice chest. AU results are expressed in terms of volume 
flow (cc.) per fifteen minutes. 

During the period of observation precautions were taken to maintain the 
patient in electrolytic balance besides providing a weU-balanced and caloricaUy 
adequate diet with supplementary vitamins. The patient was trained to pass 
his own Levine tube and instUl into his stomach the daily collections of pan- 
creatic fluid, thus helping to keep an adequate fluid intake. 

METHODS AND DISCUSSION 

Observations on the rate of flow under the following conditions were made . 

1. Diurnal and nocturnal pancreatic secretions. 
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2. Influence of diet. 

3. Psychic phase. 

4. Drugs and intravenous fluids. 

Diurnal and Nocturnal Pancreatic Secretions 

The first objective was to determine the rate of flow during the day and 
night. For a period of several days all precautions were taken to standardize 
the patient’s environment. A series of fixed meals were presented by the same 
person at approximately the same time. All imdue psychic influences were 
eliminated. 

vol. ct. 



AVERAGE 24 HR. VOLUME OF FAMCREATIC SECRETION 

VIlttavmftoodunuI^MtricsccreUon taken (nw report>cf Levin, 

Wtsner and Palnicr(l3> 

Chart 1 

The daily 24 hour volume averaged 1250 cc. during this period. The figures 
for the total 24 hour volume compare satisfactorily with those of other inves- 
tigators'- 3. ■». 6. 6, 7. 8 Miller® observed a daily flow of 1.7 liters. In his case 
the fat content of the patient’s stool was within normal limits from which fact 
he concluded that some pancreatic secretions were going into the duodenum. 
If this were true one would expect a higher daily total volume than we ob- 
served, Dreiling', LagerloF, Lake®, and Diamond' studied pancreatic secretion 
in human by the duodenal drainage method. Each observer obtained 
similar results with a range of 100-450 cc. per 80 minute period. 

Chart 1 illustrates the difference in the pancreatic secretory rate during 
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the day and night. We see that the secretion diminishes fairly rapidly after 
the evening meal, and reaches its lowest rate of flow between 2 and 4 A.M., 
4.7 cc. per fifteen minute interval as compared to the secretions between 2 and 
4 P.M. of 15 to 20 cc. for an equivalent time. 

The peak of the daily secretion occurred after the heaviest meal which was 
usually the supper feeding. The maximum rate obtained was 60 to 70 cc. per 
fifteen minute period. Although the other two feedings (breakfast and lunch) 
did not induce such a high level of secretion all three feedings initiated some 
acceleration of the rate of flow. Within ninety minutes after each meal the 
maximum rate was obtained and by the end of 22 hours the basal rate for that 
period of the day was restored. 

InHuence of Diet 

The introduction of various foodstuffs into the stomach was thoroughly 
studied by Miller® and Comfort^. Based on their methods we ran comparable 
tests. With the aid of a thin Levine tube various types of food substances 
were placed in the stomach. We used carbohydrate in the form of 100 cc. of 
50% glucose; fat in the form of 100 cc. of pure olive oil and protein as a 25% 
solution of gelatin. 

Each afternoon after the basal secretion had been obtained with a Levine 
tube in place, one of these substances was introduced into the stomach. The 
results given are the average figures for five separate tests run with each sub- 
stance : 

Carbohydrates and proteins cause practically the same stimulation in the 
rates of pancreatic secretion, carbohydrates causing a maximmn flow in about 
one hour with a rate of 40 cc. per fifteen minute period and protein giving a 
response of 36 cc. After both carbohydrate and protein the secretory rate 
returned to basal within 90 minutes. Olive oil produced a small response which 
slowly reached a peak of 25 cc. per 15 minute interval lasting for 90 minutes, 
then slowly decreasing. This is demonstrated in Chart 2. 

Miller and Wiper reported only a slight alteration of pancreatic secretions 
using olive oil while carbohydrate and protein gave more response. The findings 
were also confirmed by Comfort et al.’^ and McCoughan®- ®. 

Psychic Phase 

One afternoon while eating, the patient was told he had to drink his pancre- 
atic secretions. Prior to this he was taking all secretions by intubation. This 
information was so upsetting that the patient stopped eating. Simultaneously 
the pancreatic secretions rapidly decreased and within one-half hour the flow 
was reduced from 32 cc. to 10 cc. per fifteen minute interval. 

For several days a special select meal was discussed with the patient. When 
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the patient was finally confronted with this select meal he was not allowed to 
eat it for a period of fifteen minutes. When the patient attempted to eat the 
meal was quicldy removed and a substitute feeding was presented. The results 
are seen in Chart 3. The flow during this period was in the form of a biphasic 
curve, one peak representing the anticipated meal followed with a rapid decline 
when the meal was removed, and than a slow rise when the substitute meal 
was presented. 

Drugs and Inlravenous Fluids 

Two drugs were employed in an attempt to decrease the pancreatic secre- 
tions, atropine and dihydroergotamine (D.H.E.-45). These drugs were given 

EfFECT OF CARBOHtDRME FAT AND 
PROTEIN ON PANCREATIC SECRETION 

Voice 



between two and four A.M. at a time of the greatest depression of the normal 
pancreatic secretion (4.7 cc. per fifteen minute interval). 

When 1.0 mg. of atropine was given intramuscularly there followed a rapid 
reduction of the pancreatic secretion with a rapid return to tbe basal rate in 
one hour. Dihydroergotamine (1.0 mg. intramuscularly) given under similar 
conditions produced a slow reduction of pancreatic flow, maintaining this 
reduced level for practically two hours, and then returning to the basal level 
(Chart 4). D.H.E. 45 and atropine produced the same reduction of the volume 
flow to 2.7 cc. for a fifteen nunute interval. No additive effect was found when 
atropine was administered followed by D.H.E. 45 at a half hour interval 
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SHAM FEEDING AND EFFECT ON m 
PANCREATIC SECRETION 


Yol.cc. 



Chart 3 


6FFECT OP ATROPINE-SUIFATE IM&ANO 
01HY0R0ER60TAMIN& IMO ON PANCREATIC 
EECPETION AT NIGHT 


Vol.cc. 



In experiments on dogs D.H.E. 45 has been shown to be capable of inhibiting 
the secretory response to secretin^®. Although the effect of atropine on secretin 
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stimulated secretion has been variously reported'®, in a recent study Thomas 
and Crider found a definite inhibition". 

Intravenous infusion of various physiological solutions caused an augmenta- 
tion of the total pancreatic volume. Saline in five or ten per cent glucose solu- 
tion gave similar results while saline alone gave a slightly lower response. 
The afternoon basal secretion of 17 cc. for fifteen minute period was elevated 
to 28-31 cc. and maintained during the period of infusion. This, too, confirmed 
the findings of Miller, et al.® 


SUMMARY 

1. A case of a complete external pancreatic fistula is reported with physio- 
logical observations of the rate of secretion under various conditions. All 
experimental procedures were reported in the terms of rate of secretion for 
15 minute intervals. Figures presented are the averages obtained during the 
extended observation period. 

2. Diurnal and nocturnal pancreatic flow were observed for three months. 
A maximum rate of 60-70 cc. for fifteen minute interval occurred after the 
largest meal of the day and the lowest rate of secretion, 4.7 cc., occurred 
between 2 and 4 A.M. The secretagogue effect of gastric gavage of carbo- 
hydrate, fat and protein were noted. Carbohydrate and protein gave similar 
responses while fat in the form of olive oil produced a slow rise not reaching 
the height produced by carbohydrate and protein but lasting longer. 

3. The sight of a tasty meal was found to produce an enhanced pancreatic 
volume which did not reach the rate of flow seen when the patient was allowed 
to ingest food. Emotional distress decreased pancreatic secretion. 

4. Diminution of pancreatic secretion was accomplished with the use of two 
drugs, dihydroergotamine and atropine, producing a depression to 2.7 cc. per 
fifteen minute interval. Intravenous infusion of saline with glucose accelerated 
the rate of flow more than saline alone. 

5. Nocturanl secretion of the pancreas appears to follow a pattern similar to 
that seen in the human stomach. 
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DISCUSSION 

Dr. j. Earl Thomas (Philadelphia, Pa,): One of the difficulties involved in inter- 
preting experiments of this sort on any human subject is the fact that pancreatic 
secretion is closely tied up, through the secretion mechanism, with the gastric secre- 
tion, so that unless there is intubation and drainage of the stomach, we cannot teU 
in a particular instance whether a stimulus which augments the secretion is in fact 
pancreatic stimulus, or acts primarily on the stomach, and increases pancreatic secre- 
tion because of increased gastric secretion. In the latter case the pancreas is stimu- 
lated secondarily by the acid of the gastric juice. 

I think that that difficulty of interpretation is applicable to many of the observa- 
tions made in this study, and particularly those in which there was an attempt to 
demonstrate psychic stimulation of the secretion. It is quite obvious that what may 
have happened is that the patient’s gastric secretion was increased and due to the 
hydrochloric acid entering the duodenum the pancreatic flow was augmented. 

The depressant effect of atropine was obtained at the time of minimum secretion. 
That would mean that its influence was exerted mainly on the basal or fasting secre- 
tion. That secretion is known to be largely dependent upon impulses coming over 
the vagus nerves. Consequently, it is not surprising that atropine should have dimin- 
ished the flow. 

That is quite a different matter from the possibility of using atropine to control 
pancreatic hypersecretion such as occurs in many fistulous cases. In these instances 
the secretion is likely to be humoral because it is secondary, usually, to gastric hyper- 
secretion, and in spite of the fact that Dr. Crider and I did report a decrease in re- 
sponse to secretin on administration of atropine; that was with the administration 
of enormous doses, doses impossible to use in the human. 

I think the rule stiU holds that atropine is not an adequate drug for the control of 
pancreatic hypersecretion. 

Dr. Boris P. Babkin (Montreal, Canada). A very few remarks may be added to 
what Professor J. E. Thomas said. You discuss in your paper the diurnal and the 
nocturnal pancreatic secretion. Since the passage of the gastric juice into the duo- 
denum was not prevented in your patient, it is impossible to speak about the “basal 
secretion” of the pancreatic juice. As far as I know, cancer of the pancreas does not 
influence the secretory activity of the gastric glands. Therefore, like in normal per- 
sons, acid gastric juice was continuously secreted by a fasting stomach, it passed 
into the duodenum and stimulated the pancreatic secretion. 

In the experiments, in which you studied the influence of diet on the secretory 
function of the pancreatic gland, it would be very desirable to check the secretory 
activity of the stomach, since the pancreatic secretion depends so much on gastric 
secretion. 
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There is another way to find out the effect of different food stuffs on the secretory 
function of the pancreas. It is a direct or indirect determination of the pancreatic 
enzymes. In the latter case the total nitrogen of the juice or its specific gravity will 
give an indication about the total enzymatic power of the secretion. 

What you call the “psychic phase” of pancreatic secretion is presumably the 
“psychic phase” of gastric secretion. The “psychic” or nervous phase of the pan- 
creatic seaetion is extremely insignificant. 

I am somewhat doubtful about a direct effect on pancreatic secretion of atropine, 
which you used in your experiments. Atropine inhibits the gastric secretion, but its 
effect on the secretory fimction of pancreas not clear. 

De. E. Newman (Chicago, 111.); I agree with Dr. Thomas and Dr. Babkin that 
some of the effects noted may have been secondary to gastric secretion. However, 
in this study we were attempting to show what effect the various factors studied 
had on pancreatic flow. The mechanism of these effects would, of course, require a 
different type of study. 

I also agree that atropine is probably not very useful in controlling hypersecretion 
of pancreatic juice in patients with pancreatic fistula. I have not advocated its use 
for that purpose. It was used only to demonstrate quantitatively the magnitude of 
its effect in such a case. 



THE EFFECT OF VAGOTOMY ON THE HUMAN COLON*! 

William J. Grace, M.D., Cranston W. Holman, M.D., Stewart Wolf, M.D. and 

Harold G. Wolff, M.D. 

From the New York Hospital and the Departments of M edicine, Surgery and Psychiatry of Cornell 
University Medical College, New York, N. Y. and the Veterans 
Administration Hospital, Bronx, N. Y, 

Vagotomy was first introduced as a therapeutic procedure for ulcerative 
colitis by Dennis and Eddy in 1947. Of their four cases subjected to complete 
vagotomy, clinical improvement was noted in all during a follow-up period of 
three months. Subsequently, Dennis has reported results of this operation per- 
formed on 25 patients, 14 of whom showed evidence of significant improvement^ 

The anatomical basis for this procedure is not clear; it is not certain that 
fibers of the vagus nerve actually reach the right colon. In humans the data 
have been summarized by Kuntz- and in experimental animals by Alvarez^ 
who quotes reports stating that the gastrocolic reflex in dogs was not affected 
by bilateral vagotomy. 

An unusual opportunity to study the function of the human colon before 
and after vagotomy has been afforded in the person of a fistulous subject with 
a large area of evaginated colonic mucosa. He was observed before and after 
bilateral supra-diaphragmatic vagotomy, performed as a therapeutic procedure 
for ulcerative colitis. 

This subject was a 26 year old automobile mechanic of German-American 
background, a rigid, dependent, insecure, obsessive-compulsive man who had 
extreme difficulty in expressing anger or hostility. He had had ulcerative colitis 
for six years (Fig. 1). Therapeutic cecostomy had been performed 2 years after 
the onset but because of extension of the colitis an ileostomy was required two 
years later. Such a segregation of a segment of mtestine is often referred to as 
“putting the bowel at rest”. Following this procedure the cecostomy closed 
spontaneously but shortly thereafter a cecal fistula developed through which 
a loop of ascending colon and cecum prolapsed onto the surface of the abdomen. 
A small section of ileum was also included in this isolated loop of exposed bowel. 

METHOD 

The motor activity of the colon was observed and photographed by still and 
motion pictures. Furthermore pressure changes in an inlying, inflated balloon 
were recorded on a k3Tnograph. Simultaneous recordings were made from areas 
in both the ascending colon and the descending or sigmoid colon by introduc- 

* Supported in part by grants from the Commonwealth Fund and the Estate of Lester 
N. Hofheimer. 

t Read at the Annual Meeting of the American Gastroenterological Association, Atlantic City, 
June 9, 1949. 
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ing balloons both through the cecostomy opening and a protoscope inserted 
through the anus. 

Blood Flow: Throughout the experimental period, the mucous membrane 
was kept continuously under observation. Special note was made of changes 
in color, which varied from a pale yellow-red to a brilliant cardinal. Color read- 



Fig. 1. Photograph showing prolapsed segment of cecum and ascending colon. The ileostomy 
opening is hcneatli the bag in the subject’s left hand. 

ings were recorded by comparing the color of the mucosa to an appropriately 
graded color scale standardized according to the method of Munsellk That color 
changes predictably reflect changes in blood flow has been demonstrated by 
Richards, Wolf and Wolff*. In general, the redder the membrane, the greater 
the blood flow. 

Lysozyme: Lysozyme concentration in the mucus secretion removed directly 
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from the surface of the prolapsed mucosa was measured by the viscosimetric 
method of Meyer''’. 

A'l Ileus Sccrclion: Mucus secretion was observed to be present on the surface 
of the colon at all times. When it was scant in amount, it was designated as 
one plus (1+). When the secretion was so abundant as to actually drip from 
the surface of the bowel, it was designated as four jilus (4+). Two and three 
plus (2+) (3 + ) were applied to conditions between these extremes. 

pH: The pH of the secretion of the colonic mucosa was estimated roughly by 
indicator paper. Since by this technic no changes in pH were observed over 
months of observation and in numerous c.xperiments, the data are not detailed 
in this report. 

FragiUiy: FragiliW of the mucosa was estimated b}' appl3dng a measured 
amount of negative pressure through a soft rubber catheter to the surface of 
the colon. The end point consisted of the appearance of a small, sharplj'^ cir- 
cumscribed area resembling a submucosal hemorrhage. At the start a negative 
pressure of 100 mm. was applied for sixty seconds. When this was insufficient 
to produce a lesion, either the pressure or the duration of application was in- 
creased in successive steps until a lesion was produced. 

In this manner the subject was studied intensively for four weeks before 
vagotomy and at intervals during the second to the eighth week postopera- 
tively. He was customarily observed at the bedside or in the laboratorj’- one 
and one-half to two hours after the last meal. On each occasion, control obser- 
vations of motility, color, and secretion were made while he was resting com- 
fortably and lightly diverted. Specimens of surface secretion were removed for 
lysozyme determination, the latex balloon inserted and the fragility tested. 
The location of the balloon was checked by fluoroscopy. Observations were 
repeated at frequent and appropriate intervals throughout each experiment. 
Following the control period, a short interview was conducted in order to as- 
certain the predominant mood and feeling state and to determine what events 
of significance had taken place in the patient’s life since the last observation* 

SETTING OF THE OPERATION 

WTen the subject became aware that his physicians were considering sub- 
jecting him to vagotomy he became enthusiastic about the possibility. He had 
read an article in a popular magazine describing the use of the procedure for 
peptic ulcer. By the time the decision was made to operate, however, he had 
become impatient and uneasy about the outcome. He was aware that correspon- 
dence had been engaged in with another surgeon who had had experience with 
vagotomy in subjects with ileostomy. When the operation was finally under- 
taken, he had the mistaken impression that it was being done prior to receipt 
of the letter from the other surgeon. His anxiety was accentuated by the fact 



December, 1949 


EFFECT OF VAGOTOMY ON HUMAN COLON 


539 


that his hated sister-in-law had selected this opportunity to move back into 
his house vdth her husband. Anxiety mounted, and he resentfully ruminated 
the thought that he was being “used as a ‘guinea pig’.” He began to feel that 
if he had never volunteered for the experiments in the firstplace, his colon would 
have been resected by now and he could have been home to deal with her. His 
resentment and anger were further increased by the behavior of his younger 
brother. This 17 year old boy had fallen into “bad company”, was becoming a 
“drinker” and spent most of his time “hanging around” on street comers and 
refused to get a job. The patient resented the fact that the sister-in-law and his 
father did not try to “manage” the boy and had been totally indifferent to his 
behavior. The subject believed that if he had been home he could have pre- 
vailed upon him to give up his bad habits and find employment. In this setting, 
the subject developed a severe head “cold” which occasioned a further delay 
in his operation of two weeks. By this time, he noted for the first time in many 
months a slight rectal discharge of mucus and pus. 

POSTOPERATIVE COURSE 

Following vagotomy, he recovered from the anesthetic promptly, but was 
intensely resentful to learn that the chief surgeon who had originally suggested 
the procedure had not been the one that performed it. He then became more 
and more anxious and resentful, believing that he had been further “experi- 
mented” upon. He felt helpless in his present position to deal with the situation 
concerning his sister-in-law. He became grim and taciturn, refusing to divulge 
the reasons for his concern until two weeks later. Within two days after the 
operation, the exposed area of colon had contracted from its former size of 
7" by 2f" to by 2 \". There were no visible peristaltic waves, and the mem- 
brane was engorged and scarlet red (90). Its surface was dotted with numerous 
petechiae and small fresh ulcerations. It was fragile to the point where bleeding 
resulted from gentle swabbing with cotton. A profuse grey-white, thick, foul- 
smelling discharge exuded from the stoma. Cramping lower abdominal pains 
were severe. This condition persisted and for two weeks postoperatively he 
had a sustained fever with rectal temperature from 100°F to 102°F. 

For the first 4 days postoperatively the stomach was drained continuously 
and the patient was administered fluids intravenously. Following removal of 
^e stomach tube at the end of this time, the patient noted difficulty in swaUow- 
“'Si epigastric fullness -with pain, distension and nausea. Vomiting was fre- 
quent and at times occurred after every attempt at food taking. Drainage from 
the ileostomy was so profuse that the bag required emptying every two to 
three hours in contrast to the usual twice daily. It was of special interest that 
the intensity of the nausea, epigastric fuUness and vomiting varied consider- 
ably from day to day. On days of relatively good spirits, feelings of security and 
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calm, he was able to eat and retain three small meals without undue discom- 
fort. On days of anger, resentment and hostility, his dysphagia was very severe 
and he vomited after each effort at food taking, as well as during the night. 
For example, on a day foUowng a visit from his relatives during which the 
younger brother’s behavior and the sister-in-law’s attitudes were discussed, 
he had extreme difficulty in swallowing his food, had retrosternal pain on swal- 
lowing, felt “full” after one or two bites of food and vomited three times during 
the night. One evening he was informed by his relatives that the city planned 
to evict them from their home in order to expand a nearby airport. The follow- 
ing day he was able to eat only a few moutlifuls of food, complained of abdom- 
inal distension and fullness and vomited three times. 

The rectal discharge of muco-pus subsided at the end of 2 weeks. He had 
finally utilized his opportunity to express freely his hostile and resentful feel- 
ings. Suggestions were made for improving his home situation, and he was 
given a great deal of reassurance and encouragement. Within 48 hours of this 
free unburdening of his conflicts, the colon elongated to its former size of 7 by 
2| inches, the color faded to 50 and the purulent discharge from the stoma and 
rectum ceased. Petechiae disappeared and now fairly vigorous swabbing of 
the mucosa with cotton failed to cause bleedmg. 

TEST FOR COMPLETENESS OF VAGOTOMY 

Prior to operation intravenous injection of 20 units of regular insulin was 
followed by a brisk increase in gastric acidity. Thirty days postoperatively 
the test was repeated, but no increase in gastric acidity followed the injection 
of insulin. As interpreted by Hollander’ and others, this is evidence of complete 
section of vagus fibers at operation. The response before operation is shown 
graphically in Fig. 2. 

Effects of Prostigniine: The effects preoperatively of this potentiator of acetyl 
choline are to be discussed in detail elsewhere®. The experiment was repeated 
on a day of relatively good spirits and relaxation during the third post operative 
week. 0.0002 gm. were injected subcutaneously. The result was closely similar 
to that prior to operation. Within ten minutes, there followed an increase in 
blood flow manifested by a rise in the color scale readings from 40 to 60 and 
enhancement of the contractile state and motor activity of the colon. The 
effect persisted for 30 minutes and then the color and contractile activity re- 
sumed their former state. 


COMMENT 


The effect or lack of effect of prostigmine on the colon is not a reliable cri- 
terion of the presence or absence of cholinergic fibers. Although prostigmine’s 
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chief action is to potentiate the effect of acetyl choline released at the nerve 
terminals by inhibiting cholinesterase, it has been shown to exert a weak acetyl 
choline-like effect of its own® - ’k 

EEACTIVITV DXnONG DISCUSSION OF CONFI-ICTS 

A previous communication has described the experimental production of 
colonic hyperfunction by a discussion of relevant personal conflicts^®’ 

In brief, this type of experiment consisted of measuring colonic function 
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Fig. 2. The effect prior to vagotomy of intravenously administered insulin (20) on the blood 
sugar, gastric free hydrochloric and colonic function. Secretion, contractile state, color and lysozyme 
jda to colomc function. Contracile state is emressed in square inches of exposed colonic mucosa 
Ihc color of Uie colon is represented by units of a standardized color scale. Mucus secretion is reprei 
sented in terms of one to four plus and lysozj-me is calculated in units per cc. of mucus secrerion 
removed directly from the surface of the colon. 

as above, before, during and after a discussion of topics of personal concern to 
tlie patient which were associated with conflict and resentment. An example of 
sudi an experiment done during the preoperative state is shown graphically in 
Figures o and 4. Control observations showed a relatively h3p)eractive bowel 
The membrane was moderately engorged and red (60). The subject had been 
humiliated over the way he had been treated in the hospital and he felt angry 
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Fig. 3. Graphic representation of the alterations in contractility and blood flow in the e^gsosed 
prolapsed colon during discussion of personal problems during the preoperative period. Contractile 
state expressed in terms of square centimeters (length times width) of colon exposed. Blood flow 
is plotted in numerals corresponding to the graded colors of the color scale. Note the diminution of 
blood Row and contractile state during phases of calm and security induced by reassurance. Blood 
flow and contractility increase during feeling states of anger and resentment experienced by the 
subject whUe discussing his sister-in-law and his treatment while in the navy. 



. Fig. 4. Alterations in contractility and blood flow in the exposed colon during discussion of sena- 
ttve personal problems during the post-operative period. Compare with Fig. 3. Note the increase m 
blood flow and contractility during anger and resentment experienced by the patient during a ms- 
.<^ssion of his brother and his sister-in-law, and his operation. Note the fall in blood flow and dinun- 
ished contractility during calm and security induced by reassurance. 
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and resentful. He was allowed to ventilate his hostile feelings and in twenty 
minutes felt calm and relaxed, the bowel was less active, the color had fallen to 
30, and the bowel became less contracted. The topic of his attitude toward his 
sister-in-law was abruptly introduced into the conversation. Within a few 
seconds the bowel became redder (70), and more contracted. This situation 
persisted for 3 minutes when the conversation was abruptly changed to neutral 
and diverting topics. Thereupon the colon blanched to a color of 30 and became 
less contracted. These effects were repeatedly observed during experimental 
interviews. 

Following the vagotomy such effects were still readily demonstrable. There 
was no significant difference in the behavior of the colon during discussion of 
personal conflicts. 

For example, on one occasion when the colon was of average color (50) and 
the size of the exposed mucosa was 6| by 2| inches, a discussion of the behavior 
of the subject’s brother was undertaken. He reacted with anger saying “I’U 
never do anything for him again,” the colonic mucosa became engorged and 
blushed to 90 and the exposed loop of bowel contracted to 5| by 2 inches. 
Similar reactions of anger accompanied discussion of his sister-in-law and the 
operation (vagotomy) and were also associated with increased blood flow and 
contraction of the bowel. During reassurance and diversion, however, the 
subject relaxed and the colonic hyperfunction subsided. 

EITECT ON THE GASTROCOLIC REFLEX 

Detailed observations on the function and behavior of the colon following 
the ingestion of a meal are reported elsewhere^- ■ Of eight observations the 
following changes are typical of those recorded during relative cahn and security. 

Within 3 to 5 minutes after finishing the meal, a slight reddening was noted 
(an increase of 5 to 10 units on the color scale), accompanied by an increase in 
motor activity and a diminution in the size of the exposed loop by about 10 per 
cent. At 15 minutes, the rise in color amounted to 15 to 20 units, vigorous and 
frequent contractions began to appear and secretion increased from one plus to 
two plus. The maximum changes were noted at 30-35 minutes, when the color 
reached 90, four plus secretion and almost continuous contractions were noted. 
Following this apex of activity, there was a gradual diminution in blood flow 
and motor activity so that at the end of 90 minutes control levels were reached. 
Lysozyme concentration in the colonic secretion increased during the gastrocolic 
reflex (Fig. 5). 

During the postoperative weeks these observations were repeated. Follow- 
ing the ingestion of a meal there was again noted a brisk increase in motor 
activity, blood flow and secretion in the colon (Fig. 6). 
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Fig. 5. Graphic representation of the gastro colic reflex prior to vagotomy. Contractile state as 
in Figure 3. Mucus secretion expressed in terms of one to four plus. Lysozyme in units per cc of secre- 
tion removed directly from tne surface of the colon. 
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Tr The gastrocolic reflex during the postoperative vagotomy period. Values plotted 

rig. 5. Note the prompt rise in contractility, blood flow and secretion following the meal, as w 
oDservea in the pre-operative period. 
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Fio. 7. Pre-<5petative observations. Lysozyme concentration in the secretion removed from the 
surface of the colon. Note the relatively low concentrations of lysozyme during days of calm, security 
and rdamtion. On days marked by anger, resentment or hostility, the lysozyme concentration is 
higher. 
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Flo. 8. r^zyme concratration in the secretion removed from the exposed mucosa followine 
yaMtomy. Com^re with 7. Note similar fluctuation in concentration with varying mood ^ 
penod. The low values observed during depression are discuss^ hi another 


EFFECT ON LYSOZYME SECRETION 

Variations in the concentration of lysozy/me in the secretion removed 
directly from the surface of the colon prior to vagotomy are described in a 
previous report**. 

Values as high as 100 units per cc. -were noted on days of anger, hostility and 
r^entment (Fig. 7) . On days of relative calm, security and relaxation, however 
the x-alues were low varying from 19 to 40 units per cc. ' 
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Similar variations in lysozyme concentration were observed during the post- 
vagotomy period. On days of anger, resentment and hostility, lysozyme concen- 
trations of 62, 62.5 and 83 units per cc. were found, while on days of relative 
calm, security, relaxation and good spirits, values of 11.4, 10.3 and 19 units 
per cc. were obtained. (Fig. 8). 

General Comment: These studies indicate that vagotomy in this subject did 
not alter the function of the human colon. The response of the bowel to the 
pharmacologic agents, its reaction during emotions and feeling states, the 
gastrocolic reflex and the secretion of lysozyme were all essentially the same 
in the pre- and postoperative states. These data suggest but do not prove 
that the vagus nerve in this human subject does not innervate the cecum and 
ascending colon. In any case, regardless of innervation, it is clear that the 
reactivity of his colon and its capacity to develop an acute exacerbation of 
ulcerative colitis were not impaired by bilateral vagus section. 

SUMMARY AND CONCLUSIONS 

From a direct study of the colonic mucous membrane and measurements of 
contractile activity, mucus and lysozyme secretion in a single subject with 
ulcerative colitis before and after vagotomy, there was no evidence that 
vagotomy altered the behavior of the colon or protected it from acute ex- 
acerbations of chronic ulcerative colitis. 
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STUDIES IN ULCERATIVE COLITIS 
I. A Study of the Personality in Relation to Ulcerative Colitis* 

V P Mahoney M.D., H. L. Bocktjs, M.D., Makgahet Ingram, B.S., J. W. Hundley, M.D. and 

J. C. Yaskin, M.D. 

From the Departments of Gastroenterology and Neurology-Psychiatry of the Graduate School of Medicine, 

University of Pennsylvania 

In the field of gastroenterology, there can be no doubt that some s}mdromes 
are psychosomatic in nature and belong almost entirely in the realm of psy- 
chiatry. These conditions are accompanied by at most physiological dis- 
turbances and are characterized by the absence of any demonstrable structural 
change. On the other hand, in certain pathologic conditions such as peptic 
ulcer and ulcerative coUtis, the role of the psyche is not clearly delineated. 
Psychological attitudes unquestionably modify the course of many physical 
diseases including peptic ulcer and ulcerative colitis. However, the role of 
emotional factors in the pathogenesis of these diseases has not been clearly 
established. It would appear to remain uncertain as to what role psychological 
factors play in the longitudinal course of the life history of ulcerative colitis. 
It is with the hope of obtaining more definitive data on these aspects of the 
problem that a long range study of ulcerative colitis has been undertaken at 
the Graduate Hospital of the University of Pennsylvania. 

A complete study has been carried out on each patient. Repeated observa- 
tions of the status of the disease have been made by means of correlation of 
clinical, sigmoidoscopic, roentgen and laboratory findings. During the course 
of psychiatric study, to be described, a baseline of the personality pattern has 
been obtained primarily. In addition, attention has been given to the signifi- 
cance of various emotional incidents in relationship to onset and course of the 
disease. The first part of the study to be reported here deals with the personality 
make-up of patients with ulcerative colitis. 

It has been generally assumed that certain so-called psychosomatic diseases 
are associated with a more or less definite personality makeup*. There are those 
who have suggested that the personality traits are so definitive that they are 
almost an inseparable part of certain diseases- s. s. e, 7. 8 _ reviewing the 
literature, one is impressed by the emphasis placed upon the association of the 
so-called oral type of personality with peptic ulcer, and the anal type of 
personaUty with colitis®. It is gratifying to note that the trend has changed 
somewhat and recent workers such as Alexander have found that definite 
personality types cannot be closely correlated with distinct entities*®. How-ever, 
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every mature clinician does know or can at least sense that there are fairly 
constant and moderately numerous traits of personality which are common 
to a good many so-called psychosomatic diseases, including ulcerative colitis”. 
We hope that this study may help to clarify the moot question as to the con- 
sistent presence in patients with ulcerative colitis of specific personality 
traits. 

In the hope that clinical descriptive personality studies might obtain a 
greater degree of objectivity, a Rorschach test was done on every patient except 
one. In addition, ah attempt was made to correlate the personality studies 
with an evaluation of the factors in the early development of the patient 
tending to create the existing emotional reactions. 

It is evident that there are no standards which can be utilized in describing 
personality as a whole. It becomes necessary, therefore, to describe specific 
traits and to determine their relative incidence in ulcerative colitis. In the 
future these will be compared with those of normal persons and with those 
found in other diseases such as peptic ulcer. We feel that this method, although 
crude, is, in a measure, factual, particularly if great care is used in defining the 
terms to be used. For this reason, definitions for all traits are included. It will 
be noted that there is considerable repetition and overlapping in the definition 
of the various terms used. This is unavoidable for two reasons: (1), because a 
great many of the attitudes described are the result of those inborn, unlearned, 
ever present tendencies known as instincts, and (2), because most emotional 
expressions are as yet not subject to dear verbal description. 

ANALYSIS OP MATERIAL 

This report is based upon a study of twenty patients followed in the Depart- 
ments of Gastroenterology and Psychiatry at the Graduate Hospital of the 
University of Pennsylvania since 1939. AU patients were examples of chronic 
ulcerative colitis of the ordinary t3q)e in which at least the rectum, sigmoid 
and descending colon were involved. Instances of right-sided colitis, colitis 
with skip areas, as well as ileocolitis were omitted. A history of amebic or of 
bacillary dysentery was not obtained. Repeated examinations of the stools 
failed to reveal either trophozites or cysts of ameba. Agglutination tests for 
the dysentery organisms were negative. No specific etiologic factor, either 
bacterial or viral, could be detected in any of these patients. The sigmoido- 
scopic and roentgen findings were characteristic of chronic, non-specific, so- 
called idiopathic ulcerative colitis in every instance. 

The age of these patients at the time of onset of the disease varied from 
fourteen to forty-five years, and the distribution is given in Table I. The 
average age of patients at the time of onset of the disease was 22.7 years. 
There were twelve males and eight females in the series. 
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The clinical and pathological features of the disease in the twenty patients 
included in the study may be summarized as follows. In thirteen instances, the 
rliniral course of the disease was characterized by asymptomatic periods of 
remissions, alternating with relapses. There were five examples of chronic 
continuous ulcerative colitis without remissions. In the remaining two patients 
the disease began as an acute severe fulminating process. In one of these a 
remission was achieved and the subsequent course of the disease was character- 
istically that of the chronic relapsing variety. In the other patient with the 
acute fulminating type of onset, the clinical course subsequently was that of 
chronic continuous ulcerative colitis. 

The majority of the patients had extensive involvement. In eleven instances 
the entire colon was involved. In five the distal two-thirds of the colon partici- 
pated in the inflammatory process, and in the remaining four, the entire left 
colon was diseased. The pathologic status, insofar as that could be obtained 
by sigmoidoscopic and roentgenologic study, likewise indicated extensive 
involvement. The disease was classified as being far advanced in ten instances, 


TABLE I 


ACE— DECADE 

NU1£BES 07 PATIENTS 

0-10 

0 

10-20 

7 

20-30 

8 

30-40 

3 

40-50 

2 


moderately advanced in seven, and in the remaining three the disease was 
characterized by a difiuse granular change as shown by sigmoidoscopy and 
x-ray without evidence of fibrosis or polypoid change. 

A striking feature of these cases was the high incidence of polypoid change. 
Polypoid hyperplasia, often to a very marked degree, was present in twelve 
patients. Polyarthritic symptoms occurred in one person. One patient was 
subjected to ileostomy. Two other patients required colectomy. 

It may be seen from this brief review that the patients selected are aU 
bonafide instances of moderately severe or extremely advanced ulcerative 
colitis, and that each of them can be classified as belonging to the ordinary 
type of non-specific or idiopathic ulcerative colitis in which continuous in- 
volvement of the colon extended for varying distances above the rectum 
which was always involved, into the higher levels of the colon. ’ 

PSYCHOLOGICAL STUDY 

^ The personality study was carried out by two methods: a.) psychiatric 
interviews of the patient and if possible members of the family; b.) the 
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Rorschach test. The results of these studies will be discussed under three 
headings: a.) personality studies by means of psychiatric interviews; b.) per- 
sonality studies by means of the Rorschach test; and c.) factors in the early 
development which may explain the personality traits of patients with ulcer- 
ative colitis. 

A. Personality Studies by Means of Psychiatric Intcnfieivs 

The psychiatric interviews were really therapeutic sessions with an attempt 
to develop a relationship between the therapist and the patient, and the utiliza- 
tion of that relationship in enabling the patient to overcome his personality 
difficulties. 

The interviews with each patient varied in number from fourteen to one 
hundred and twenty. Most patients were seen daily while in the Hospital and 
then followed weekly. The period of observation differed from patient to 
patient, the average time being two years. 

Like other psychological procedures, these studies depend a great deal upon 
the training and ability of the investigator, and more particularly on his ability 
to remain objective, insofar as it is possible in psychological investigations. 
With this in mind, an attempt was made to break down the personality traits 
into components capable of definition. The findings were recorded in these 
cases with the hope of eventually picking out some factors that are specifically 
significant in ulcerative colitis for future comparison with studies in other dis- 
eases. It is, therefore, our purpose to define each of these factors and record 
their frequency in the twenty reported cases. 

The personality traits are discussed under fifteen headings. It should be 
stressed that some of these characteristics differed from patient to patient, and 
more particularly varied in degree in the same patient from time to time, often 
in relationship to the physiological disturbances in the colon. However, in this 
study, the general outline of the personality is considered and the variations 
in the relation to the progress of the disease shall be reported in a subsequent 
presentation. 

In describing the traits it was deemed advisable to present them in the order 
of their development from a psychopathological standpoint, rather than from 
the order of their relative clinical importance. 

I. Tension. The term tension as used by physiologists is described as a 
state of stretch produced by a stimulus. From the psychiatric standpoint, 
tension is described as a physiopsychological reaction characterized by an 
intense state of feeling or effort, either pleasant or unpleasant, with or without 
a known cause, resulting in excessive stimulation of the musculoskeletal. 
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sensory, and visceral systems with resultant increased activity and heightened 
expectancy of the organism. It may be relieved in the following ways; 

a. by a decrease of the stimulus. 

b. by a withdrawal of the organism from the stimulus. 

c. by direct activity in answer to the demands of the stimulus. 

d. by converting the total energy produced into a somatic reaction affecting 
either a body system or a specified anatomical area, i.e. organ dysfunction 
or hysterical paralysis. 

Tension was present in each of the twenty patients. 

II. Anxiety. This is a form of affectivity recognized introspectively as an 
impleasant affect accompanied by fear without any known cause or with the 
cause inadequately understood or mistaken and manifested objectively by 
change in the neuromuscular, autonomic, visceral and sensory functions. 

Anxiety was present in nineteen of twenty patients. 

III. Agression. This signifies action carried out in a forceful way. Aggressive 
impulses are biologically determined and when sublimated serve to foster 
progressive and constructive forms of adaptation. Frequently agression is 
accompanied by hostile trends directed either to an object in the outside 
world or to self and conducive to both states of tension and anxiety. 

Agression was present in twelve patients. 

IV. Passivity. Passivity is an attitude in which the individual appears to be 
abnormally receptive and enduring without overt-resistance, resentment or 
emotional disturbance. This surface passivity often harbors hostility which 
may lead to anxiety and tension. 

Passivity was found in sixteen of the twenty patients. 

V. Inability to assert self. Inability to assert self may be defined as an attitude 
whereby the individual is unable in his relationship with other people to express 
his wishes or ask for something in his own interest, to state an opinion, or 
express criticism, and to select his associates according to his ideas. 

This was present in each of twenty patients. 

It is of great interest to note that though agression was found in sixteen 
patients, the inability to assert self was almost a universal finding in this series. 
This is not hard to understand when one considers the relative frequency of 
passivity and dependency in this group of patients. 

VI. Dependency. This is an attitude on the part of the individual to ab- 
normally lean on others for advice and guidance, accompanied by inability to 
make decisions, and often accompanied by tension and anxiety due to the fear 
of losing emotional support. 

Dependency was found in fifteen of twenty patients. 
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VII. Indecision. Indecision is an attitude interfering with the ability to 
make final and ultimate decisions. It implies the inability to face an issue and 
react constructively. It may or may not be associated with dependency. 

This was found in eighteen of twenty patients. 

VIII. Perfectionism. This is an attitude whereby the individual strives to 
attain completeness in all details in order to avoid tension and anxiety. 

This was found in tw^elve of twenty patients. 

IX. Conscientiousness. This is a sense of right or wrong, of moral good and 
blameworthiness of one’s conduct or character. In psychopathological states, 
the average normal conscientiousness is modified by feehngs of guilt for failing 
to achieve certain objectives or exaggerating past attitudes in the light of 
self-punishment. This abnormal conscientiousness leads to states of tension 
and anxiety. 

This was present in fifteen of twenty patients. 

X. Guilt. Guilt may be defined as an attitude whereby the individual feels 
that he has failed to live up to his ideals and constantly has a sense of awareness 
of having committed an offense. 

This was present in eighteen of twenty patients. 

XI. Hostility. Hostility is an attitude of ill-will, resentment, or desire to 
thwart which is usually masked by aggression with rationalization, anxiety 
and tension states. 

This was present in nineteen of twenty patients. 

XII. Sensitivity. Sensitivity may be described as the feeling tone of the 
individual which accompanies stimulation of the perceptive organs (eye, ear, 
etc.). In psychopathological states, the feeling tone is out of proportion to the 
nature or to the degree of the stimulus. 

This was present in each of twenty patients. 

XIII. Aestheticism. Aestheticism is the ability of the individual to appreciate 
or be sensitive to art or music. 

This was present in only six of twenty patients. 

XrV. Rigidity. Rigidity is an attitude whereby the individuals’ emotions or 
affects remain constant in the face of topics that normally call for a change m 
emotions or affects. 

Rigidity was not present in any patient. 

XV. Immaturity^^. The immature adult is predominantly dependent and 
unable to accept responsibility. Because of his need for support and reassurance 
he is usually attached to either a parent or a parental substitute. He is un- 
cooperative, self-centered and does not evaluate situations realistically, but 
only in relation to himself. If he is productive, it is in response to obsessive 
demands as a result of feelings of inferiority and the need to compete exces- 
sively with others. His conscience may be so strong as to plague him with guilt 
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about all his activities, or so weak that he lacks any moral restraining force. 
It is never in harmony wth the rest of his personality. 

His sexuality is not free but may be inhibited to such a degree as to prevent 
normal mating, or existing as an excessive uncontrolled instinctual drive as a 
result of over-compensation for his own feelings of inadequacy. Hostility is 
usually excessive and is apt to be directed either at hunself or others in response 
to minimal stimuli. He is not able to utilize it in constructive or recreative 
activity. He is not flexible or adaptable to changing situations. As a result of 
these many factors, anxiety becomes manifest. He may have the physical and 
intellectual capacity to function but because of uncontrolled emotional re- 
actions he is unable to do so. 

Immaturity was present in nineteen of twenty patients. 

B. Personality Studies by the Rorschach Method 

The Rorschach test may be defined as a procedure used to determine the 
various intellectual and emotional processes occurring in the individual. It is a 
projective test in that the individual projects or puts out his thoughts concern- 
ing the test material without any help being given him. In its application the 
patient is shown ten“ cards on each of which is a standard ink blot figure 
with two symmetrical halves. Five of the ten cards are dark gray but with 
many different shadings. Two are gray and red. Three are multicolored. In 
the test procedures the patient is asked to state what he sees in the relatively 
formless blot, what it looks like, what it makes him think of, or suggests to him. 

By creating meaningful forms out of meaningless material he reveals funda- 
mental traits in his own character. In his responses the patient externalizes 
his conflicts and significant attitudes of his personality. The patients’ responses 
are scored and evaluated by means of an elaborate system in which perception 
and association of the blots have been correlated logically and empirically. 
It cannot explain how personality developed but reveals the underlying 
structure which makes the patients’ behavior understandable. This method is 
by no means infaUible but is helpful in determining the qualitative degree of 
personality disturbance and in doubtful cases, the organic, psychotic, or neu- 
rotic elements present. The various factors of the Rorschach tests will now be 
briefly discussed under two chief headings, the intellectual and the emotional 
aspects. The terms used in this study will be defined when it is felt they are not 
self-explanatory. 


rNTELLECrUAL ASPECTS 

1. Mental Level. Mental level is the mental capacity as evaluated by a 
diversified batterj^ of psychometric tests. The Rorschach sometimes reveals 
potentialities not shown by other tests. 
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a. vety superior — 2 patients. 

b. superior — 4 patients. 

c. above average — 6 patients. 

d. high average — 5 patients. 

e. average — 2 patients. 

2. Decreased Performance Due io Conflict. Sixteen had decreased performances 
due to conflict. Three did not have decreased performance due to conflict. 

3. Capacity for Creative and Imaginative Thinking. Only three had capacity 
for creative and imaginative thinking. 

4. Flexibility of Thinking is the capacity to change concepts and manner of 
intellectual approach in order to arrive at deductions. 

Only two of nineteen patients were capable of flexibility in their thinking. 

5. Perfectionism. Only nine of nineteen patients were perfectionists in their 
behavior. 

6. Ambition. This is an attitude whereby the individual has an uplifting 
desire to achieve or attain a goal. 

Four of these patients had ambition. 

7. Ambition Within Limits of Capacity. Two of the patients had ambition 
within limits of their capacity. In most instances their ambition was far below 
their limits of capacity. 

8. Compulsive Drive to Achieve Beyond Capacity. Two patients had a com- 
pulsive drive to achieve beyond their capacity. In at least one of these patients 
(no. 7) this was not seen clinically. 

9. Ability to Think Along Group Lines. Ability to think along group lines 
is the ability to think in a conventional pattern. This may include original 
thinking. 

Eighteen of nineteen patients had ability to think along group lines. 

EMOTIONAL ASPECTS 

1. Emotionally stimulated by environment. 

a. Eight patients had extreme emotional responsiveness to environment. 

b. Nine patients had average emotional responsiveness to environment. 

c. One patient had below average responsiveness to environment. 

d. One patient had a psychotic type of responsiveness to environment. 

2. Inability to Establish Stable Relationships. This may be described as 
emotional instability, impulsivity and easy change of love object. 

Seven of nineteen were unable to establish stable emotional relationships. 

3. Emotionally Responsive but Overly Controlled. This is the ability to respond 
to others with warmth, stability and depth of feeling, but wary of involve- 
ment and loathe to express feeling. 

Two patients were overly controlled in their emotional responsiveness. 



Dueniber, 1949 


STUDIES IN ULCERATIVE COUTIS 


555 


4. Depression. This is a withdrawn state in which the individual although 
he may be stimulated by emotional contacts with others, has been so 
traumatized that he emphasizes the gloomier aspects of life and cannot express 
himself in a warm or spontaneous manner (it usually is accompanied by other 
indications of anxiety and loss of self-esteem). 

Five of the patients revealed considerable depression. 

5. Excessive Fantasy Living. This may be described as day dreaming in 
contradiction to what is logical and realistic; is composed of images or repre- 
sentations existmg in or elaborated in the unconscious mental level and as such 
is free from restraints of reality. 

Eleven of the patients made excessive use of phantasy life which they took 
seriously. 

6. Emotional Immaturity. 

Emotional immaturity was revealed in all of the tests except one, which was 
that of a sixteen year old girl. 

7. Anxiety. 

Eighteen of the patients had anxiety. The only test that did not show 
anxiety revealed psychotic material. 

8. Aggression. 

Nine of the nineteen patients had considerable aggression. 

9. Passivity. 

Nine of the nineteen patients had passivity to a marked degree. 

10. Dependency. 

Eleven of the nineteen cases revealed a marked degree of dependency. 

11. Hostility. 

Thirteen of the nineteen patients revealed a marked degree of hostility. 

12. Guilt. 

Seventeen of nineteen patients had an excessive amount of guilt feelings. 

13. Indecision. 

Thirteen of the nineteen patients revealed an excessive amount of indecision 

in their personality-make-up. 

14. Compulsivencss. 

Seven of the nineteen patients had a large amount of compulsiveness in 

their make-up. 

15. Problem in Relation to Mother. 

Seventeen of the nineteen patients had problems in relation to their mother. 

16. Problems in Relation to Father. 

Eleven of the nineteen patients had problems in relation to their father. 

17. Problems in Relation to Both Parents. 

Eleven of tire nineteen patients had problems in relation to both parents 

IS. Sibling Rivalry. 
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Only two of the patients showed evidence of sibling rivalry, 

19. Masculinity or Femininity Not Established. This may be defined as 
ambivalence to male and female role. This is usual in an adolescent but in an 
adult is indicative of latent homosexuality. 

In ten of the patients masculinity or feminity was not established. 

20. Good Potentialities for Establishment of Masculinity or Femininity. This 
may be defined as satisfactory indentification Avith persons of the same sex on 
the positive side, and only slight latent identification with the opposite sex. 

Six of nineteen patients had a good potentiality for complete establishment 
of masculinity or femininity. 

21. Complete Male or Female Identification Accompanied by Doubts. This is a 
feeling of insecurity about being sufficiently male or sufficiently female. 

Four of the patients with complete male or female identification had doubts 
concerning it. 

C. Factors in the Early Dcroclopment Which May Explain the Personality Traits 

of Patients with Ulcerative Colitis 

An attempt was made by psychiatric interviews to ascertain early experi- 
ences, fantasies, or relationships which may account for the development of 
the personalities of the patients under investigation, and perhaps explain the 
occurrence of ulcerative colitis. Here again there are many difficulties in obtain- 
ing satisfactory data, and we are fuUy aware of the fact that the information 
may not be fully accurate. In the interest of the greatest possible accuracy, 
and perhaps as a guide for future studies, the subject was broken down into a 
number of factors which are considered separately. 

1. Emotional Illness in the Family 

a. Emotional illness in the mother — 10 

b. Emotional illness in the father — 7 

c. Emotional iUness in one sibling — 1 

d. Emotional illness in two or more siblings — 2 

e. Psychoses — 2 

f. Mental deficiency — 1 

g. No emotional illness was found in the family of six of the patients. 
Fourteen patients had twenty-six known relatives with problems. 

2. Early Relationships to Mother 

a. Ten of the patients were openly rejected by the mother. 

b. Three of the patients had mothers who were indifferent. 

c. Three of the patients’ mothers were domineering. 

d. In four instances the mother was unable to protect the patient from a 
strict father. 

It is worthwhile to note that there was some difficulty present in each patient. 
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3. Early Relationship to Father 

a. Eleven of the patients had excessively strict fathers. 

b. Five of the patients were rejected by the fathers. 

c. Three of the patients’ fathers were mild but indifferent. 

d. One father was completely indifferent. 

There was some difficulty present m each patient. 

4. Early Relationship to Siblings 

a. Four of the patients were only children. 

b. Two of the patients were the older of two children. 

c. Two of the patients were the younger of two children. 

d. Five were the youngest in the family. 

e. One patient came from a family of seven. 

f. Eleven had problems in relationship to siblings. 

5. Early Traumatic Gastrointestinal Problems 

Three had early travunatic gastrointestinal problems. They were: 

1. Sudden bowel training between twelve and eighteen months, 

2. Nausea and vomiting as a child when upset. 

3. Gastroenteritis at the age of two. 

Six of the patients had physical disabilities in childhood. 

7. Economic Factors 

a. None of the patients were known to relief agencies. 

b. Sixteen of the patients’ families had no financial problems. 

c. Four of the patients’ families had some financial stress but all were 
self-supporting. 

8. Educational Progress at Time of Onset 

a. Grammar School — two 

b. High School Students — three 

c. High School Graduates — ten 

d. High School, Business or Technical School — ^four 

e. College Graduates — one 

These patients were all in grades commensurate with age and educational 
opportunities. 

9. Social Adjustment 

a. Shy and withdrawn — ten 

b. Poor relationships — three 

c. Good relationship — seven 

10. Other Traumatic Experiences in Early Life 

Eighteen had severe early traumatic experiences. They were: 

1. Major marital difficulties of parents— three 

2. Desertion by father — two 

3. Unwanted children — two 
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4. Rejection by sending away from home — two 

5. Raised by grandparents with feeling of rejection by parents — two 

6. Death of near relative — two 

7. Forced to attend school under unfortunate condition — four 

8. Forced to leave school under unfavorable condition — four 

9. Expelled from school — one 

10. Severe struggle to get education under stress — one 

11. Disfiguring eczema — one 

12. Obesity — one 

13. Rejection by peers — three 

14. Sexual traumatic experience — three 

15. Forbidden by parents to play with other children — two 

DISCUSSION 

A. Personality Traits. It is evident at a glance that the patients with ulcer- 
ative colitis have an abundance of personality traits observed in many people 
classified as having a neurotic personality. The almost constant occurrence 
of such traits as anxiety, hostility, tension, indecision, guilt, dependency, 
passivity, sensitivity and immaturity, and the frequent existence of aggression 
and perfectionism in the absence of psychotic reactions, justifies the statement 
that the patient suffering from ulcerative colitis is a neurotic individual. 

Our clinical studies would indicate that the majority of these traits existed 
long before the development of the evidence of ulcerative colitis and that, 
therefore, these individuals were either overtly or potentially neurotic prior 
to the development of the ulcerative colitis. It would, therefore, seem reasonable 
to assume that the physical effects of the ulcerative colitis are not responsible 
for the neurotic traits, although the disturbance in the colon undoubtedly 
activated latent neurotic traits and increased existing psychopathological 
disturbances. 

It was gratifying to note that the findings by clinical studies, and the 
Rorschach test do not reveal any major discrepancies. Since the Rorschach 
tests are presumably more objective, it is important to observe that on Ae 
whole careful clinical studies are conducive to fairly accurate evaluation 
insofar as psychological studies permit. Neither method reaches the deeper 
unconscious level of the personality although the Rorschach test may be more 
informative from this standpoint. 

Physicians, who are not preoccupied with the intricacies of psychopathology 
and psychotherapy may be struck and perhaps be bewildered by the simul- 
taneous occurrence in the same patient of such opposite traits as for instance, 
passivity and dependency on the one hand, and aggression and hostility on the 
other. To clarify these apparently contradictory traits would be too lengthy a 
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task for this presentation. The reader is referred to appropriate works on this 
subject and especially the works by Homey”' For practical purposes the 
following may be borne in mind: 

a. Most of the so-called “neurotic traits” exist in the normal individual, 
but in a degree, quality, and combination, which are conducive to good, every- 
day adjustment, A certain amount of tension, aggression, dependency, and 
other traits, including anxiety are necessary “seasonings” in everyday ac- 
tivities. 

b. In the neurotic, these traits differ from the average normal in the degree, 
quality and combination, causing pathological reactions. This diSerence may be 
crudely compared with formulations in organic chemistry. Thus carbon, 
oxygen and hydrogen, depending on quantitative differences and combinations, 
produce vastly different substances. 

c. From a psychopathological standpoint, many of the traits reflect con- 
versions, substitutions, compensations and projections. Thus, for example, 
early guilt feehngs are conducive to anxiety, hostility and aggression, or to 
passivity, dependency and indecision, or to a combination of both. 

d. Simultaneous existence of contradictory traits results in a state of 
emotional disequilibrium, usually at the unconscious level, manifested by 
physiological and psychological disturbances. Again one may resort to analogy 
tvith famihar chemical incompatabihties or to the phenomenon of noise in 
sound activities. 


It is possible that the degree, specific quality, and combination of various 
neurotic traits may have significance in the problem of ulcerative colitis. 
Without further study and especially until comparative studies are made with 
other disease entities, no definite formulation can be deduced from our series 
of cases. However, based on the study of these patients, the impression emerges 
that despite their similarity to many individuals suffering from other disease 
entities, these patients show a patent weakness in meeting everyday problems, 
and that their inability to assert themselves is greater than in other neurotic 
people. It should be pointed out here that we do not consider these patients 
weak” individuals, although their behavior before treatment usually gives 
ft impression to the casual observer. Most of the patients had strong basic 
there inner conflicts prevented them from making constructive use of 
sir strength. None of them could stand up for themselves, yet over half of 
om showed evidence of unexpressed aggression often to a high degree. In a 
“ ure paper we shall try to show the relationship of expressed or unexpressed 
Aggression and intestinal symptoms. This point is of value from a therapeutic 
standpoint. 

It is of interest that seventeen of nineteen patients were able to be stimulated 
3 eir enwonment. This fact accompanied by their inability to respond to 
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Stimulation created conflict. Instead of responding they retreated to phantasy 
living and over half of the patients did this to an excessive degree. From the 
above discussion it can be readily seen why seventeen out of the nineteen 
patients lacked ambition. Only three of the patients had capacity for creative 
and imaginative tliinking. This shows tlie paucity of their inner lives. It is 
significant that none of these patients had any hobbies or absorbing interests. 

One is struck by tlie total absence of rigidity as a trait in these patients. 
This may be of considerable prognostic and therapeutic importance. Frank 
psycliotic reactions were conspicuously absent. In one patient, the Rorschach 
test indicated psychotic trends but clinically there was no evidence of any 
psychoses. 

B. Factors in the Early Development Which May Explain the Personality 
Traits in Patients with Ulcerative Colitis. A study of the material would again 
tend to disclose that the early development of individuals who later develop 
ulcerative colitis is not different from that of other patients with neurotic 
trends. Indeed, one questions how different is the experience of these indi- 
viduals from that of the many so-called average normal people who later in 
life develop no psychosomatic or other psychological difficulties. However, 
an analysis of some of the details in these cases is of considerable interest. 

Emotional Illness in the Family. There was emotional illness in the families 
of fourteen out of the twenty patients. In ten of these, the emotional iUness 
was in the mother and in seven in the father. It is felt that the early family 
background from the standpoint of emotional iflness may well play at least 
some role in the development of the personality in these patients. It is to be 
noted that there was a history of ulcerative colitis in the families of three of 
the patients. 

Early Relatiotiship to Mother. It is held significant that each of the twenty 
patients had some disturbance in relationship with the mother. Ten of these 
patients were openly rejected by the mother, and in three, the mother appeared 
to be indifferent. In another three, the mothers were domineering, and in four, 
the mother was unable to protect the patient from a strict father. 

Early Relationship to Father. Here again one notes definite disturbances. 
Eleven of the patients had excessively strict fathers; five were rejected by them 
fathers; and the others had fathers who were largely indifferent to them. 

This study would indicate that there is a major abnormal parent-child 
relationship in the early lives of patients suffering with ulcerative colitis. 

Early Relationship to Siblings. The only clearly significant abnormality noted 
in the early relationships to siblings was a feeling on the part of the patient 
that they were being discriminated against in regard to the amount of love 
and affection given them in comparison with other children in the family. 

It is of interest to note that there were no “oldest” children in the series. 
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Nine or almost half of the patients -were the youngest or only children who are 
more apt to develop feelings of insecurity or isolation than the oldest who 
learn to carry more responsibility and possibly develop stronger personalities. 
The oldest child may get most of the affection which immature parents have 
to give so that little is left for the youngest. The four “only children” in the 
series all felt isolated. Only three patients had one other sibling and two of 
these patients felt inferior to the other child. 

Economic Factors. Sixteen of the patients’ families had no definite economic 
problems. It is felt that economic factors in early life probably do not play a 
major role in the personality make-up of these patients. In this connection, 
it is of interest to note that Klein'^ states that most of her patients came from 
the slums. However, our group of patients belonged to the middle and self- 
supporting working classes. 

Edncational Factors. These appeared to play no role in this group. 

Social Adjustment. The only significant observation was the fact that ten 
out of the twenty patients were rather shy and withdrawn during their early 
life. 

Physical Disabilities. Only six of the patients had minor physical disabilities 
in childhood and this cannot be regarded as significant. 

Early Traumatic Gastrointestinal Problems. These were meager. Only three 
patients presented such problems and the latter were not overly impressive. 

Other Traumatic Experiences in Early Life. Eighteen of the twenty patients 
had some form of early traumatic experience. Eleven of these were very serious 
in nature. Five of the patients had severe sexual conflicts before mid-adolescence 
and at the time of onset of their illness only six of the twenty patients had 
potentialities for establishing good heterosexual relationship. Since these ex- 
periences varied in kind and severity, it is impossible to draw any definite 
conclusions as to their value as specific factors in relation to the development 
of ulcerative colitis. One has the impression that these early experiences may 
not differ from those in other psychosomatic situations. 

In evaluating the factors in the early development, one must bear in mind 
that this study cannot be considered as complete because of the difficulty of 
procuring accurate data. It is important to remember that it isn’t what occurs 
in early childhood that is important but it is the value and meaning that the 
individual gives to these occurrences which later influences the make-up of 
his personality. 

Psychological Determinants for the Development of the Disease in the Colon. 
It was disappointing to note that there was nothing in these psychological 
studies to give us any inkling as to why in these individuals the colon was 
selected as tlie site of ulceration. Neither the study of the early development 
nor tlie personality studies suggested any abnormal preoccupation with the 
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gastrointestinal tract, any unusual diseases or disabilities pertaining to that 
tract, or factors of hetero or autosuggestion so commonly observed in other 
psychosomatic situations, such as cardiac neuroses or traumatic neuroses. 

In evaluating the results of the psychological studies in this series, we are 
keenly aware of the fact that these methods did not permit a satisfactory 
exploration of the early and deep strata of personality, which would not only 
explain the various traits, but also possibly the factors determining the locali- 
zation of the disease process in the colon. 

SUMMARY 

In the twenty patients of this study, the clinical, laboratory, sigmoidoscopic 
and roentgen findings were such that each of them could be classified as belong- 
ing to the ordinary type of non-specific or idiopathic ulcerative colitis, in which 
continuous involvement of the colon extended for varying distances above the 
rectum, which was always involved, into the higher levels of the colon. 

These patients were studied from the standpoint of personality make-up by . 
the combined method of psychiatric interviews and the Rorschach test. Each 
of the various personality traits were defined with the hope of establishing some 
standard for future study. 

Every patient in this group has definite neurotic traits. The following traits 
were revealed by the psychiatric interview method: tension, inability to assert 
self, anxiety, and sensitivity were found in aU; hostility and immaturity in 
nineteen; guilt and indecision in eighteen; passivity in sixteen; dependency and 
conscientiousness in fifteen; aggression and perfectionism in twelve; aestheti- 
cism in six, and rigidity in one. 

The Rorschach test, which was performed in nineteen out of the twenty 
patients, revealed the following: inability to respond to stimulation in their 
environment in nineteen; immaturity and anxiety in eighteen; guilt, lack of 
flexibility in thinking, and lack of ambition in seventeen; indecision and 
hostility in thirteen; excessive phantasy life in eleven; aggression and passivity 
in nine; perfectionism in twelve; psychotic trends in one. 

The study of the early developmental factors reveals considerable emotional 
fllness in the family, major disturbances in the parent-child and sibling relation- 
ship, and numerous early traumatic experiences not specifically related to the 
intestinal tract. 


CONCLUSIONS 

1. Patients suffering with ulcerative colitis are complex neurotics in whose 
early life there were major parent-child relationship disturbances and other 
traumatic experiences. 

2. These patients present an abundance of neurotic traits commonly ob- 
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served in the neuroses and other psychosomatic conditions. It is suggested, 
however, that future studies may reveal that the degree, quality and combina- 
tion of these neurotic traits may differ materially from those of other so-called 
psychosomatic disorders. Certainly a study of these traits should prove of 
value in a more specific understanding of ulcerative colitis. 

3. These personality studies do not disclose the reason for the localization of 
the pathophysiological process in the colon. 

4. Obviously none of the personality traits found in ulcerative colitis, when 
taken alone, are specific for this disease, yet it is felt that the understanding 
of these traits may be useful in the treatment of these patients. 
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THE USE OF DIBENAMINE IN ANXIETY STATES WITH 
GASTROINTESTINAL MANIFESTATIONS* 


Aujert J. SnixrvAN, M.D. 

From the Section on Gastroenterology, Ochsner Clinic, New Orleans 

Before our preliminary experience with a new sympatholytic drug, Di- 
benamine (N,N-dibenzyl-B-chlorethylaminc), is discussed, it might be well 
to review briefly the slow but steady progress in our knowledge of the con- 
duction and transmission of nerve impulses. Since the demonstrations that 
acetylcholine promotes S 3 maptic transmission of certain nerve impulses and 
that stimulation of the gastric vagus results in the appearance of acetylcholine 
in the venous blood from the stomach*, gastroenterologists have been in- 
trigued with this new field. In 1937 Necheles- presented before this society a 
theory of the development of peptic ulcer based on the effects of this chemical 
agent on blood flow through the stomach which is still attractive in view of 
Alpem’s® recent observations on elevated acetylcholine values in 83 per cent 
of gastric and duodenal ulcers with a return to normal after gastrectomy or 
medical treatment. 

The role of acetylcholine, cholinesterase and cholinesterase inhibitors in the 
psychiatric field has recently been reviewed by Wortis^ He pointed out that 
most known convulsants promote acetylcholine production and most anti- 
convulsants inhibit it. Cocaine, quinine, quinacrine hydrochloride, atropine 
and hyperventilation (all of which can induce psychiatric disorders) inhibit 
acetylcholine production whereas electroshock, insulin h 3 q)oglycemia and car- 
bon dioxide inhalations (all of which are used in the treatment of psychosis) 
promote acety choline synthesis. 

Epinephrine is used infrequently in the therapy of psychosomatic gastro- 
intestinal disorders but the sympathomimetic drugs, amphetamine and 
d-amphetamine, are being used increasingly in certain emotional states with 
gastrointestinal components, notably the depressions. Anxiety states occur 
much oftener in gastroenterologic practice than depressed states — in our 
experience more than four times as coimnon^ — and Diethehn and coworkers® 
showed that anxiety, fear, panic, resentment and anger are accompanied by 
the presence in the blood of demonstrable adrenergic substances. 

Perhaps what is needed more than the therapeutic agents mentioned in the 
preceding paragraph is an effective adrenergic blocking agent or sympatholytic 
drug. Such a drug, Dibenamine, is now being studied in several clinics. Related 
to the nitrogen mustard war gases and possessing a definite antihistaminic 

* Read at the meeting of the American Gastroenterological Association in Atlantic City, June 9, 
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action, it interests us primarily as a potent adrenergic blocking agent which 
can be administered by mouth. Rockwell’ recently described its use both 
intravenously and orally in 55 hospitalized psychiatric patients in whom anx- 
iety, fear, panic, resentment or anger were prominent features. He considered 
the drug’s therapeutic effectiveness to range from slight to strong. In his cases 
nausea and vomiting were the most common toxic effects as related to the 
gastrointestinal tract. 

This report is concerned with our preliminary experience with the oral 
administration of enteric coated tablets* of Dibenamine hydrochloride (130 mg. 
each) to 22 ambulatory patients with moderate to severe anxiety states associ- 
ated with gastrointestinal manifestations. Most of the patients came to the 
Clinic for thorough diagnostic studies, and the drug was presented to them 
without comment or suggestion as to its therapeutic or diagnostic possibilities. 
One tablet was taken with each meal for the first day and two tablets three 
times a day thereafter for a total of from five to seven days. A few of these 
patients had organic lesions, such as peptic ulcer or ulcerative colitis, but the 
majority of cases were diagnosed as cyclic vomiting, pylorospasm, mucous 
colitis, nervous diarrhea, cancerphobia or other functional disorders. 

Seven patients received no significant benefit from the drug; 8 had to dis- 
continue it because of persistent nausea and vomiting with no appreciable 
beneficial effect and 7 obtained moderate to considerable benefit in both the 
anxiety state and the accompanying gastrointestinal symptoms. The available 
evidence seems to indicate that the untoward gastrointestinal reactions are the 
result of local, not central, effects. No other significant toxic reactions were 
noted in our cases. 

Two cases will be described. 

Case 1; J. E., a 56 year old unmarried man, was first treated by us in 1945 for an 
uncomplicated duodenal ulcer of nearly thirty years’ duration. Medical treatment 
controlled the symptoms for nearly three months after which the patient abandoned 
his diet, medication and other restrictions with only occasional symptoms until 
June 1948. He returned to us in November 1948 complaining of continuous abdom- 
inal pain radiating to his back; roentgenography revealed an active ulcer on the 
posterior wall of the duodenum. He seemed e.xtremely agitated but declined to dis- 
cuss his affairs, insisting that all he wanted to talk about w’as his stomach. He was 
given no medication but Dibenamine and no change was made in his diet. The pain 
disappeared by the fifth day and when we saw him on the seventh day he was re- 
laxed and spontaneously discussed his resentment and anger at his employer who, 
after twenty years, had become so difficult to satisfy that the patient had decided 
to seek another job. Sj-mptoms of peptic ulcer did not occur during the next two 
months, although no follow-up roentgenogram was obtained. 

• Kindly supplied ihrough the courtesy of Smith, KUne and French Laboratories, Philadelphia. 
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Case 2: H. M., a 33 year old divorcee, came to the Clinic with a complaint of 
severe vomiting spells occurring several times daily for the past eighteen months. 
Several factors in her history seemed important: she had been indulging in excessive 
amounts of alcohol, she admitted that she was extremely nervous, and because of 
persistent nasal blockage she had been using about 6 ounces of 1 per cent solution of 
neosynephrin hydrochloride as nose drops each week for five years; this was dis- 
continued three days before she came to the Clinic but vomiting persisted. She 
weighed 162 lb. On admission blood pressure varied from 160 to 185 mm./Hg. sys- 
tolic and 110 mm./Hg. diastolic. The patient’s face was flushed, there was severe, 
coarse tremor of the extremities, lips and tongue, and the speech was so rapid as to 
be diflBcult to understand. Her condition on admission was described by several ex- 
aminers as a combination of severe anxiety, manic state, hyperthyroid state and early 
delirium tremens. Except for a high value for the glucose screening test results of 
laboratory investigations were normal. Basal metabolic rate was —3. Gastrointestinal 
roentgenograms were all normal. Vomiting ceased on the third day after the institu- 
tion of D ibenamine and by the sixth day the patient looked like a different person. She 
was calm and composed, her blood pressure had dropped gradually to 130 mm./Hg. 
systolic and 85 mm./Hg. diastolic, her color was normal, and the tremor had 
practically disappeared. She was able to discuss with us a rather complicated emo- 
tional life which largely involved strong resentments toward a “girl friend” with 
whom she was living. 


COMMENT 

The therapeutic response in this case was one of the most prompt and 
dramatic that we have ever seen. Dibenamine was administered only as a 
therapeutic trial and with great reluctance as everyone who saw her believed 
she needed immediate institutionalization. The remarkable response was quite 
unexpected. We are unable to offer more than speculation as to the origins of 
this patient’s illness but it seems reasonable to assume that the adrenergic 
blocking agent administered to her had some effect on the vicious cycle in which 
she seemed to be caught. We do not mean to infer that Dibenamine is a cure for 
all anxiety states but we do think that further studies of the use of it or of 
related drugs are warranted. It is our belief that as a temporary therapeutic 
agent it may find a parallel in the use of dextro-amphetamine sulfate (Dex- 
edrine) in the diagnosis and treatment of depressed states. 

CONCLUSIONS 

Dibenamine was administered orally to 22 ambulatory patients with anxiety 
states associated with gastrointestinal symptoms. In one-third no effect was 
noted, in slightly more than one-third the drug had to be discontinued because 
of persistent nausea and vomiting, and in slightly less than a third definite 
improvement 'm the anxiety state and the accompanying gastrointestinal 
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symptoms was observed. It is realized that this does not represent a controlled 
study on a statistically significant number of patients, but even from this 
small experience continued studies of Dibenamine and related compounds would 
appear to be worth-while. If an active member of this group of preparations can 
be found which has fewer toxic manifestations, it wiU undoubtedly have great 
therapeutic possibilities in the field of gastroenterology. 
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DISCUSSION OF PAPERS BY W. J. GRACE ET AL., V. P. 
MAHONEY ET AL., AND A. J. SULLIVAN 

Dr. Stewart Wole (New York, N. Y.): Although the focus of Dr. Grace’s re- 
marks was not concerned with psychosomatic mechanisms as such, the data he pre- 
sented are sufficiently germane to the later papers that they should be commented 
upon, especially one point in his methodology. He finds in his subject that exacerba- 
tions of colonic disturbances and symptoms corresponded in point of time with con- 
flicts in the life situation. 

This is a familiar experience, but the significant point in Dr. Grace’s presentation 
is that by short-term experimental observations he validates the suspicion that the 
conflict is relevant to the colonic disturbance, by introducing it for discussion and thus 
inducing a prompt reaction of colonic hyperfunction. The fact tliat he is able to turn 
it off again by diversion, reassurance, and the discussion of neutral topics, further 
substantiates his inference that the personal conflict is related to the colonic dis- 
turbance. 

Dr. Yaskin’s methodology is also of special interest. His paper contains a business- 
like and quantitative approach to a problem of extremely complex nature, a problem 
of analyzing personal and personality reactions. I am sure that people could disagree 
with the traits that he singles out. I am sure they could disagree with his definition 
of each one, but the important point is that he does define them, and thus he offers 
us an opportunity to assess the data and evaluate these inferences. 

Dr. William Grace and Dr. Thomas Almy, at Cornell, who have also been ob- 
serving patients with ulcerative colitis from this point of view would, I think, agree 
essentially that the same outstanding characteristics, non-delineating as they are, 
are recognizable in ulcerative colitis — the suppressed hostility and the lack of capac- 
ity for self-assertion, and I think that it is in this lack of capacity for self-assertion 
that the individual with ulcerative colitis differs most strikingly from the individual 
with peptic ulcer, who, as we all know from the positions he occupies in the world 
around us, has a very highly developed capacity for self-assertion. 

Dr. T. Grier Miller (Philadelphia, Pa.): Dr. Grace’s presentation on vagotomy 
in relation to colon function is significant in that it demonstrates what one would 
expect in view of the absence of convincing evidence of an anatomical relationship 
between the vagus and the lower bowel. His studies indicate that vagotomy does not 
alter the behavior of the colon. Shiffer, of our clinic, also has demonstrated by radio- 
logical studies no specific alterations in the pattern or motility of the colon after 
vagotomy. This leaves unexplained the good results from vagotomy as reported by 
Dennis and Eddy. One wonders if the improvement in the condition of their patients 
may not have been due, in part at least, to more rest for the colon, incident to the 
depressant effect of the operative procedure on the motor function of the stomach 
and small intestine. Another possibility involves the psychic effect of the meticulous 
attention given their patients. That, undoubtedly, has been an important factor in 
the early period of many other forms of therapy that originally were zealously ad- 
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vocated, but now are discarded. At any rate one must keep an open mind about the 
subject, and such studies as this one by Dr. Grace and his associates will eventually 
help to clarify the matter. 

Dr. Sullivan’s paper arouses interest because again it raises a question as to the 
specific actions of the parasympathetic and sympathetic nerves in disorders of the 
gastrointestinal tract. We have been inclined to associate most digestive upsets, both 
organic and functional, with an overactive vagal influence. On that basis, for instance, 
vagotomy, as well as the use of the atropine-like drugs, has been advocated. 

Now Dr. Sullivan suggests that in certain anxiety states the sympathetic influence 
may be paramount, even in some patients with peptic ulcer and colitis, and that 
adrenergic-blocking agents, such as dibenamine, are indicated in them. He implies 
that these sympathicolytic substances may have their effect on the digestive tract 
through the local blood flow. The question cannot be answered on the basis of present 
knowledge. When one thinks of the shunting of blood from the mucosa of the stomach 
under traumatic conditions, as recently described by Barclay and Bentley, and es- 
pecially their suggestion that this is under the control of the sympathetics, he realizes 
how little we know about the circulation through the digestive tract wall, an attrac- 
tive field now open for intensive and perhaps fundamental research. 

Dr. Sidney A. Portis (Chicago, 111.): You will remember at the last session of the 
Association I presented two slides showing the innervation of the gastrointestinal 
tract, especially that of the colon, and said that the vagus innervated the colon up to 
the ascending limb of the splenic flexure. It took Dr. Connell, a graduate of some SO 
years ago, to call my attention to the fact that there was no evidence that the vagus 
innervated the colon at all. 

Subsequent discussions with members of the Department of Anatomy of North- 
western University and the University of Chicago have justified Dr. Connell’s state- 
ment that as far as they knew, the vagus did not innervate the colon. Dr. Warren 
McCullough, Neurophysiologist of the Illinois Neuropsychiatric Institute exposed 
the vagus nerves of a monkey and could not produce peristaltic action in the colon 
after stimulating these nerves. 

Therefore, I now express my humble apologies to the members of the Association 
for putting this evidence in the literature as to vagal innervation of the colon. I think 
all anatomists and neurophysiologists agree that the sacropelvic parasympathetic 
nen'es innervmte the colon from the ascending limb of the splenic flexure down to 
and including the anal region. 

The psychodjmamics and psychogenic factors have been given to us by these dis- 
cussions. One would get the impression that there are many constellations producing 
the pathologic physiology' which ends up in the disease called ulcerative colitis. I 
do not think this is true. We are dealing with a disease in which many remissions oc- 
cur. Relapses can be produced under specific psychological traiunatic manifestations. 
One can directly obseive what is going on in the colon at this time as the result of 
this untoward stimulation. 

Of all the diseases of the gastrointestinal tract which yield to a psychosomatic ap- 
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proach, I am led to believe that one can find a common denominator in ulcerative 
colitis. It is unfortunate that so many psychiatrists, working on it from different 
angles, start out with a basic premise and try to prove that this or that emotional 
conflict will produce the pathologic physiology. All of the things mentioned in these 
papers, as far as I am concerned, are common to diseases of the gastrointestinal tract. 

I do not think that this is a logical way to approach this problem. Why do they 
not start out, as Alexander has pointed out, with the evacuation reflex, which in some 
way is associated with bowel training habits in childhood, and see if they cannot come 
up with a simple explanation. Of course, there are variations in individuals like there 
are variations in disease, but we as clinicians must begin to develop a basic founda- 
tion upon which we can build, and the myriad of information given us today leaves 
us just as much "up in the clouds” as we were before. 

In my experience ulcerative colitis is the one disease which yields best to combined 
medical and psychotherapeutic approach, to the end that some permanency of cure 
can be established. 

Dr. Moses Paulson (Baltimore, Md.): Sixty cases of ulcerative colitis have been 
studied from the psychiatric standpoint by Dr. J. H. Conn and myself at The Johns 
Hopkins Hospital. They may be divided as follows: 

1. The aggressive, peptic ulcer-like individuals with over-exaggerated ambitions; 

2. The emotionally immature, dependent individuals who are closely attached to 
home and family; 

3. The life long neurotic with over meticulous, perfectionistic behavior; 

4. Individuals presenting mixtures of the above; 

5. The relatively normal individuals with or without stress. This group never 
appears to be considered in association with this disease by our psychiatric 
colleagues. 

In short, there is no specific personality type to be found in this disease. 

Two additional facts stand out: first, that our psychiatric colleagues never present 
control studies. Without this, I cannot see how any evaluation regarding the specific 
role of the psyche in this disorder can be made. Secondly, since ulcerative colitis is 
relatively rare and these personality characteristics in the general population are so 
widespread, the most that one can say at this time, I think, is that these emotional 
factors aggravate the disease. However in certain individuals (neurotic characters) 
acute stress superimposed on chronic stress may be followed by ulcerative colitis. 
But even in this special group of susceptible individuals, the usual response imder 
these adverse conditions is functional dyspepsia and other types of psychosomatic 
disturbances. 

Finally, from the therapeutic standpoint, before we can give credit to intensive, 
prolonged psychotherapeutic care extending over several years, it must not be for- 
gotten that in about 50 to 55% of the cases there are self-limited tendencies toward 
healing. These milder cases, not the severely intractable and the fulminating, are 
the ones usually referred for psychiatric aid. Besides, there are no adequate follow-up 
studies from a psychiatric standpoint. Psychiatric methods are helpful in giving 
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insight, adjusting the patient to his disease, alleviating anxiety and resol’dng con- 
flicts. From this standpoint — treating the patient as well as his disease ^psycho- 
therapy has its place. Whether psychotherapy actually influences the cause of the 
disease, still remains a moot question. 

Dr. George Gordon McHardy (New Orleans, La.): At the San Francisco meet- 
ing of the American Medical Association, Dr. Donovan Browne, my associate, and 
I presented a study on the psychosomatic aspects of gastrointestinal disease. Dr. 
Sara Jordan, in her discussion, reversed the situation and, I believe, coined the word 
“somatopsychic.” Since that occasion, I have been wholesomely impressed by the 
conclusions that one reaches in the study of disease appreciating the interplay of the 
psyche and soma in many entities. I often wonder, as a younger physician, if some of 
the intermediate men have not lost that great respect and awe for the art of medicine 
that the older man had in handling patients as individuals instead of disease entities. 
Just what part that altered attitude in medicine has contributed to the need for so 
much formal psychiatry I feel is apparent in these presentations. 

I am sure, just as the two previous speakers have stated, that each of us here have 
personalities unto ourselves and I am sure that any of us sitting here, who had an 
intractable diarrhea or ulcerative colitis, would have a degree of anxiety sitting this 
long, and a degree of depression after we had left, over the fact that we would have 
to leave again shortly. I think that factor of interplay of psyche and soma is most 
important in disease, that the one is brought out by the other, and I feel that all of 
us and particularly the younger of us will do well to gain respect for the psychic 
element of disease and yet not forget that that part of the management is just a part 
of good medicine applicable by a competent internist. 

Dr. Joseph C. Yaskin (Philadelphia, Pa.) : I regard Dr. Wolf’s remarks as the 
greatest compliment in my 35 years of practice of medicine. I believe that psychiatric 
papers should be “business-like” in type. Often the psychiatric papers are not clear 
enough for the average medical reader. 

The purpose of this paper was to bring order out of chaos. There is need for defi- 
nitions of the terms that we use, and there isn’t any doubt in my mind that a good 
many of the definitions given in this paper will not meet with the approval of psy- 
chiatrists and other clinicians. It is our hope that it is, however, the beginning of 
something concrete, and that eventually men all over the country will have the same 
meaning when they use a given term, so that we can be talking about the same thing 
at the same time. Eventually, something practical will emerge from this sort of ap- 
proach. 

Regarding Dr. Portis’ remarks, I should like to emphasize that this report consti- 
tutes only the beginning of a long study. It is not intended as a final report. It is 
merely a small segment of a large circle. The personality study of our cases did not 
furnish us with a reason why the ulcerative colitis patient chooses the large gut in- 
stead of other organs in the body. Aether future studies will answer it, I am unable 
to state. The present study does not permit us to state that early bowel habits are 
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responsible for the development of ulcerative colitis. Based on my experience in 
neurology and psychiatry over a period of years, I have become less gullible in ac- 
cepting convenient concepts and am less able to live in a false paradise, 

I cannot answer Dr. Paulson. His experience with sixty cases is much larger than 
ours. On the other hand, based on an extensive study of our small series, I can state 
with reasonable certainty that each of the twenty cases was not an average normal 
individual as judged by the study of personality traits. We have established to our 
own satisfaction that these individuals were neurotic before they developed ulcera- 
tive colitis, and that their neurotic traits were not produced though they might have 
been increased by the pain, the diarrhea and embarrassment incident to tlie sjunp- 
toms from which they suffer. 

Dr. Albert J. Stjlltvan (New Orleans) : There was little discussion of my paper, 
but I should like to say a word or two about ulcerative colitis, and I should like to 
read a short quotation from the I Corinthians: 1-7, for what I think these patients 
need is best described by Paul, 

“If I speak with the tongues of men and of angels, and have not charity, I am 
become as sounding brass or a tinkling C3mibal. 

“And if I should have prophecy, and should know' all mysteries, and all knowledge, 
and if I should have all faith, so as to remove mountains, and have not charity, it 
profits me nothing. 

“And if I should distribute all my goods to feed the poor, and if I should deliver 
my body to be burned, and have not charity, it profiteth me nothing. 

“Charity is patient ; is kind. Charity does not em'y ; is not pretentious ; is not puffed 
up; is not ambitious; is not self-seeking; is not provoked, thinks no evil, does not 
rejoice over wickedness, but rejoices with the truth, 

“Beareth all things, believeth all things, hopeth aU things, endureth aU things.” 

Now, Paul wasn't describing the patient with ulcerative colitis or he wouldn’t 
have put that last clause in, “endures all things.” Patients wdth this disease have 
learned to endure all sorts of measures, as we have heard today. 
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Charles F. Code, M.B. 

Sulitm on Physiology, Mayo Foundation and Mayo Clinic 
C. M. Blackboen, M.D. 
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George R. Livermore, Jr., M.D. 

AND 

Henrv V. Ratke, M.D. 

Fellaws in Surgery, Mayo Foundation, Rochester, Minnesota 

I. introduction 

This investigation was undertaken in an attempt to develop a simple bio- 
assay procedure for the quantitative determination of gastric secretory in- 
hibitors. 

Studies on the inhibition of gastric secretion have been carried out for the 
most part in man, the dog and the rat and to a lesser degree in other animals. 
In man, the double histamine test has usually been employed to give a measure 
of secretory inhibition'"’. Sometimes test meals have been used'’ *. In the rat, 
the preparation most often employed is that developed by Shay and his 
associates in which pyloric hgation is performed and no other stimulus to 
secretion is given’"'. Most studies have, however, been made with the dog. 
In this animal, gastric secretion has been collected from the intact stomach’ 
by tubing or by drainage of pouches of part’ or aU'“ of the stomach. The secre- 
tory stimuli usually used have been histamine'’ or a meat meal®’ ". Histamine 
has been given as a double test" or in multiple doses over prolonged periods'’ • 
After a review of these methods it was evident that those utilizing the dog 
possessed features which seemed to make this animal the most suitable test 
object. One objection to use of the dog is the comparatively large quantity of 
inhibitor which may have to be administered to obtain an effect in contrast 
to that wliich, for e.vample, might be sufficient in the rat. In the dog, however, 
exact collections of juice from pouches of the entire stomacli or portions of the 
stomacli may be made and this allows precise appraisal of the temporal relations 
of the action of an inhibitor as well as an accurate estimate of the degree of 
inhibition it produces. Also the secretory mechanism affected by an inhibitor 
can be evaluated at least to some degree by selection of suitable stimuli. 
These considerations led us to select the dog as the test animal in the method 
to be described. 

Cily,^ Amcrian GastrocnteiolosJcal AssodaUon, Atlantic 
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Even in the dog, the variety of methods used to obtain samples of gastric 
juice and the different stimuli employed when testing inhibitor activity have 
made comparisons between the results of different authors very difficult. 

Another factor which has made quantitative evaluation of data obtained on 
different dogs and from different authors difficult is a finding made by Gray, 
Bradley and Ivy^® during their study of the action of enterogastrone. They 
showed that the degree of gastric secretory inhibition produced by entero- 
gastrone is dependent, in part at least, upon the rate of gastric secretion at 
the time of testing. This finding indicates that if repeatable quantitative 
determinations of gastric secretory inhibitor activity are to be based on changes 
in the production of gastric juice, then the rate of gastric secretion per unit of 
mucosa at the time of testing must be known or must be the same in all of the 
tests. Because of the difference in size of animals, in the size of their 
stomachs or in the size of pouches of their stomachs, it has been difficult to 
establish an identical rate of secretion per unit area of mucosa in all animals. 
We have developed the following procedure in an attempt to standardize some 
of these variables and thereby, we hoped, obtain a method which would yield 
repeatable quantitative determinations of inhibitor activity. 

II. THE BASIC PRINCIPLE OF THE ASSAY PROCEDURE 

Dogs with Heidenhain pouches are used. In each assay a rate of gastric 
secretion is used which represents a similar state of physiologic activity in the 
gastric mucosa of each dog. This is obtained by first determining the maximal 
rate of hydrochloric acid secretion possible from each pouch in response to 
histamine and then selecting a fixed percentage or proportion of this maximal 
rate for use during the determination of inhibitor activity. 

m. TECHNICS EMPLOYED THROUGHOUT THE STUDY 

The Heidenhain pouches were prepared with the animals under ether 
anesthesia, the usual aseptic surgical precautions being used. They were made 
through a left rectus incision, then brought to the midline and drained there by 
a vitallium cannula. With this technic, when the dog is in the standing position 
the pouch is drained from its most dependent portion and the complete collec- 
tion of secretion is greatly facilitated. Because of early irregularities in secre- 
tion, it was found advisable to delay use of the a nimals for a postoperative 
period of at least three or four weeks. 

Before carrying out tests, the animals were fasted for at least eighteen 
hours and fasting samples of gastric juice were collected for periods of fifteen 
to thirty minutes. If the fasting secretion contained acid equivalent to more 
than two or three drops of tenth-normal sodium hydroxide the animal was not 
used that day. 
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Histamine was used as the gastric secretory stimulant in all tests. The doses 
given in this report are expressed in terms of histamine base. The histamine 
was always dissolved in physiologic saline solution and administered sub- 
cutaneously every ten minutes. 

Samples of gastric juice were collected regularly at fifteen-minute intervals. 
The volume of the juice secreted was measured, the acidity determined by 
titration with tenth-normal sodium hydroxide using dimethyl-amino-azoben- 
zene as an indicator. The hydrochloric acid content of the sample of juice was 
calculated from this titration. 

XV. DETAILS OE METHOD AND DATA UPON WHICH IT IS BASED 

1. Establishment of Maximal Rate of Gastric 5ecrefi‘o».-Experience has shown 
that if the maximal output of hydrochloric acid from a Heidenhain pouch is 
to be obtained in response to histamine, the doses of histamine used in the 
initial injections should be small. As a routine the starting dose was 0.05 mg. 
repeated every ten minutes. As soon as secretion had reached a steady state in 
response to this amount of histamine, but not sooner than one hour, the dose 
given each ten minutes was doubled. Then, when the secretion had again 
reached a plateau, and again in not less than one hour, the dose was again 
doubled. This procedure was continued until doubling the dose of histamine no 
longer produced an increase in the output of hydrochloric acid (fig. 1). In 
many instances, the dose was increased until a declme in secretion occurred 
(fig. 2a). When the initial dose of histamine was 0.1 mg. or more per ten 
minutes or when the dose was increased more rapidly than once each hour then 
the secretory rates obtained were often less than those produced with smaller 
initial doses and less frequent increases in dose (fig. 2b). 

In computing the results of such tests, either the values for the three fiiteen- 
minute periods of greatest output of hydrochloric acid have been averaged to 
give the maximal rate of gastric secretion per fifteen-minute period for the 
particular day, or the values for the four consecutive fifteen-minute periods of 
greatest output of hydrochloric acid have been added to give the maximal rate 
of gastric secretion per hour for that particular day. Usually each test required 
five to seven hours for completion. WTien dogs were first used, at least 2 tests 
for maximal rate of secretion were made before assays of inhibitor action were 
performed. 

2. Variability of Maximal Rate of Gastric Sccretion.—The, objective in each 
assay is to test for inhibitor activity while hydrochloric acid is being secreted 
from the Heidenhain pouch at a definite proportion of that pouch’s maximum. 
This cannot be accomplished unless the maximal rate of secretion is sufficiently 
stable to aUow it to be satisfactorily estimated on the day of the assay. Wffiile 
determinations of maximal output from a pouch show considerable van'abUity 
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Fig. 1. Determination of the maximal output of hydrochloric acid from the Heidenhain pouch 
of dog B in response to histamine given subcutaneously every ten minutes. The maximum was at- 
tained when doubling the dose no longer increased secretion. 



. Two attempts at determination of maximal secretory response of a Heidenhain pouch 

(dog A) to histomine given every ten minutes, a. Test was satisfactory; note decline of secretion at 
highest histamine dosage. 6. Test was unsatisfactory, apparently because of initial high dosage. 
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(table 1), tlie changes in most animals are such that a sufficiently accurate 
estimate of the current peak output can be made to satisfy the requirements 
of tlie assay. 

One estimate of variability found useful when considering a recent or new 
determination of maximal output has been the percentage change of this maxi- 
mum from the mean of values obtained on preceding occasions. In a series of 13 
consecutive dogs in which maximal outputs of hydrochloric acid were re- 
peatedly determined during periods ranging from one to eleven months, 2 
showed pronounced variability (dogs I and J, table 1). In the case of dog J the 

TABLE 1 


Se^tniy-eighi Determinations of Maximal Gastric Secretory Response to Histamine From Heidenliain 

Pouches cf 13 Dogs 


POG 

TESTS 

ITONTBS or 
OBSERVATION 

MEAN 
UAXXUAL 
VOLUME, 
Va./I$ MIN. 

MAXUIAl MUXIEQUIVAIENTS Of HYDROCSLORIC ACTO 

PER 15 XnNUTES 

Mean I 

S.D. 


Range 

HQH 

3 

1 

9.9 


■1 


(1.47-1.63) 


2 

1 

9.4 




(1.18-1.63) 


3 

1 

10.6 




(1.47-1.72) 


3 


4.7 




(0,62-0.73) 


2 


7.0 


HH 


(1.04-1.10) 




8.1 

1.20 

msm 

32 

(0.64-1,80) 




4.9 

0.62 


65 

(0.00-1.29) 




5.7 

0.77 

0.10 

13 

(0.66-0.90) 

K 


a 

7.9 

1.17 

0.20 

17 

(0.92-1.41) 

L 


10 

8.8 

1.29 

0.22 

17 

(0.83-1.56) 

M 

4 

2 

9.7 

1.45 

0.21 

14 

(1.21-1.66) 

N 

4 

2 

11.0 

1.62 

0.12 


(1.51-1.76) 

0 

6 

2 

5.6 

0.79 

0.19 


(0.49-0.96) 

Q 

7 

7 

8.5 

1.27 

0.21 


(0.98-1.60) 


* C.V. is the coeffident of variability (standard deviation per mean times 100). 
t Dog showed slow decline of maximal rates over last two months of observation during which 
period, however, assays were saUsfactorj’. 

fMarimal values showed great variability for four months during which assays were found 
unreliable. Later when maximal values became stable, assays gave repeatable results (fig. 3). 

instability of maximal output was present for four of eleven months (fig. 3) and 
in the otlier dog, I, for two of a tliree-month period of study. During the period 
of extreme variability in dog J, 6 of 9 determinations of maximal output showed 
a change of more than 30 per cent over the mean of preceding values. Two 
assays of inhibitor actmty made during this period at rates of secretion which 
were believed to be about half the maximum, produced much more pronounced 
inhibition than was obtained in identical assays on other animak -whose maxi- 
mal values of secretion were much more stable. In fact, as experience accumu- 
lated with this animal, it was temporarily outlawed as unsuitable for assay 
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purposes. Then, later when the maximal values stabilized (fig. 3), estimates 
of inhibitor activity became much more in keeping with those given by other 
animals and the dog was reinstated for assay purposes. Even with this stabiliza- 
tion, however, this animal has continued to be more sensitive than other ani- 
mals used for testing inhibitor activity. 

In dog I the maximal output of the pouch progressively declined during the 
last two months of a three-month period. However, throughout the three 
months only one of the tests for maximal output gave a value more than 30 per 
cent below the mean of earlier determinations and the assays made during the 
entire period were similar to those obtained from animals with stable maximal 
outputs of hydrochloric acid. 


Maximal HCl outputs from Heidenhain pouch 

(dog -J) 



Fig. 3. Maximal outputs of hydrochloric acid from the Heidenhain pouch of dog J. The inter- 
rupted line joins consecutive determinations; the solid line indicates the approximate mean. During 
the period represented by the shaded area, assays of inhibitor action were unsatisfactory. 


Other animals besides these 2 gave maxima in excess of plus or minus 30 per 
cent of the mean of preceding values. Fifty-six determinations have been made 
on the other 11 animals presented in table 1. Five of these animals have each 
had 1 estimate which exceeded the mean of their preceding values by more 
than 30 per cent. The greatest changes encountered in the series were a faU of 
57 per cent and a rise of 43 per cent in the maximal values. In aU but 2 of these 
instances, the determination was promptly repeated (at least one day’s rest 
between tests was always allowed) and the value obtained upon repetition was 
always much closer to the mean of the preceding determinations. Such an occur- 
rence and also the range of variability of maximal outputs of a more stable 
member of this group are shown graphically in figure 4. Experience with this 
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series of animals has led to the rough rule which we are currently following: if a 
determination of maximum in a dog differs from the mean of preceding .values 
by more than 30 per cent, then the test is repeated; if the value obtained upon 
repetition continues to show variability of more than plus or minus 30 per cent 
then the animal is not used for assay purposes until the maximum has become 
more stable. 

In the early stages of the development of the assay method, determinations 
of maximal rate were made every week or two. Then it was thought that the 
rate of secretion during the assay had to be a very exact proportion of the 
maximum. Later, when it was found that there was considerable tolerance in 



_Fio. 4. The interrupted line joins consecutive determinations of masdmal outputs of hydrochloric 
acid from the Heidenhain pouch of dog K. The solid line indicates the approximate mean. Assays of 
inhibitor activity tvere satisfactory throughout the entire period. 


this regard, determinations of maximal rates were made at approximately 
monthly intervals. If, however, unexplained irregularities of secretion arose 
during tests, maximal rates were promptly checked. The impression has been 
gained tliat irregularities of secretion have been reduced in some animak by 
the provision of extra sodium chloride in the diet. 

3. Constancy of Gastric Secretion in Response to a Fixed Dose of Histamine . — 
After establishment of the maximal output of hydrochloric acid from a pouch 
and selection of the percentage of the maximum to be used, the assay of in- 
hibitor activity is then based on the assumption that when the dose of histamine 
whicli gives the desired rate of secretion has been found, the output of hydro- 
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chloric acid will remain constant for the period of the assay provided this dose 
of histamine is regularly injected and no other influences are brought to bear 
on the mucosa. This assumption has been put to test by determining whether 
or not the responses of Heidenhain pouches to fixed doses of histamine are 
sufi&ciently stable over periods of five or more hours to allow quantitative assay 
of inhibitor action. 


TABLE 2 

Hourly Outputs of Hydrochloric Acid From Heidenhain Pouches In Response to Fixed Doses of 

Histamine Given Every Ten Minutes 


DOG 

TEST 

MG. OF 
mSTA- 
MIKE 
EVERY 

10 MIK. 

RATE OF 
SECRETION 
IN CONTROL 
PERIOD AS 

%or 

MAXIMUM 

MILLTEQUIVALENTS OF nVDROCnLOttlC AOD, 
OUTPUT PER nOUR 

RESULTS AS PER ASSAY 
PROCEDURE 

1st 

"Conlrol” 

period 

4th 

"Test” 

period 

7th 

Hydrochloric acid/hr. 
in milliequivalents 
during 

Per 

cent 

change 

2nd 

3rd 

Sth 

6th 

Control 
period 
(2nd & 
3rd hr.) 

Test 
period 
(Sth & 
6th hr.) 

A 

1 

0.025 


2.3 

3.1 

3.2 

3.6 

2.8 

3.0 

3.1 


2.9 

-9 

A 

2 

0.03 


2.7 

3.5 

3.8 

3.9 

3.6 

3.4 

— 


3.5 

-5 

B 

3 

0.025 


1.3 

1.3 

1.2 

1.7 

2.1 

1.9 

1.6 

1.3 

2.0 

+54 

B 

4 

0.05 

41 

1.7 

2.0 

2.5 

2.4 

2.7 

3.3 

3.0 

2.5* 

3.2* 

+28 

C 

5 

0.025 

10 

0.9 

0.8 

0.7 

0.6 

0.4 

0.6 

0.7 

0.8 

0.5 

-38 

C 

6 

0.05 

38 


2.8 



3.0 

3.0 


2.9 


+3 

D 

7 

0.05 

58 


3.7 



3.4 

3.4 


3.8 


-11 

E 

8 

0.05 

26 


1.6 

1.7 

1.8 

1.8 

1.8 

1.7 

1.7 

1.8 

+6 

K 

9 

0.02 

30 


1.3 

1.3 

1.4 

1.5 

1.5 

1.2 

1.3 

1.5 

+15 

K 

m 

0.06 

48 

0.6 


2.2 

2.3 

2.4 

2.2 

— 

2.2t 


+5 

L 

11 

0.07 


0.7 


3.1 

3.5 

3.4 

3.2 

— 

3. It 


+6 

L 

12 

0.025 

42 

2.0 


2.1 

2.2 

2.0 

1.9 

1.9 


2.0 

-9 

J 

13 

0.05 

61 

0.4 

1.7 

1.6 

1.6 

1.6 

1.6 

B 


1.6 

-6 

Q 

14 

0.07 

50 

0.5 

2.4 


2.9 

2.8 

2.5 

B 


2.7 

0 

U 

IS 

0.08 

49 

1.1 

1.9 

2.1 

2.2 

1.9 

1.8 

— 

2.0 

1.9 

-5 


inira ana lourui xiours usca as control, uiiu aiiu bcvunui nuuis as lcsl pciiuu 

I Third hour used as control since secretion had not reached steady state until then. 


Histamine was given subcutaneously every ten minutes for periods of six or 
seven hours in a series of 15 tests on 10 dogs. The dose of histamine given with 
each injection was unaltered throughout a test. From previous experience with 
the dogs, it was anticipated that the amounts injected would produce hydro- 
chloric acid outputs of 60 per cent or less of the maximum. 

The results of all of the tests are shown in table 2. For purposes of compari- 
son, the data have been computed as though an actual assay had been m 
progress. In some tests an injection of physiologic saline solution was given at 
the end of a mock control period. This was done because most of the animals 
had been used previously in inhibitor assays and the injection served to deter- 
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mine whether there was any possible release of inhibitor influences through 
psychic or conditioned reflex channels. 

In all but 3 tests the secretion had built up to a plateau at the end of the first 
hour and the second and third hours could be used as a mock control period 
with which to compare the hydrochloric acid outputs of the remaining hours. 
In the exceptions, secretion did not reach a steady state soon enough to allow 
use of the second hour. Actuall}', in a true assay the control period is deter- 
mined when it is evident that a plateau of secretion has been reached irrespec- 
tive of time. l^Tiile this usually occurs within one hour, sometimes, as in these 
instances, it takes longer. One test was continued long enough to allow use of 
the third and fourth hours for the control period (dog B, test 4) ; in the other 
instances this was not so and the third hour alone has been used for comparison 
with the later periods. In an actual assay in which changes in secretion are 
likely to occur as a result of the action of an inhibitor such a short cut is not 
advisable. Two hours are usuallj’' required for reasonable certainty that a 
plateau of secretion has been reached. 

Also, in accord with the procedure usually adopted in an assay, the hydro- 
chloric acid outputs of the fifth and sixth hours have been averaged and the 
percentage change of this mean from the mean hourly output of the control 
period has been calculated. Expressed in this fashion three test periods diSered 
from their respective control periods by more than plus or minus 20 per cent. 
Two of these were obtained during observations on dog B. This dog was not 
used in assays because of this pronounced variability and because of difficulty 
in obtaining satisfactory tests of maximal rates. The third test was made at a 
rate of secretion which was only 10 per cent of the maximum (dog C, test 5). 
This experience and others involving very slow rates of secretion have led us to 
abandon the routine use of secretory outputs of 15 per cent or less of the maxi- 
mum in the assay procedure. All the values obtained in the other 12 tests are 
within a range of plus or minus 15 per cent. The tests indicate that in most dogs, 
secretion of hydrochloric acid from Heidenhain pouches in response to fi.xed 
doses of histamine given every ten minutes remains sufficiently constant over 
periods of six or more hours to allow estimation of inhibitor activity, 

4. The Rale of Gastric Secretion to be Used in the Assay of Inhibitor Activity . — 
As stated in the introduction. Gray, Bradley and Ivy*” showed in 1937 that the 
degree of inhibition produced by enterogastrone in the secretion of juice from 
pouches of the entire stomach of dogs was dependent, in part at least, upon the 
rate of secretion from the pouches at the time of testing. To check this observa- 
tion in dogs with Heidenhain pouches and to determine the most satisfactory^ 
secretory' rate to be used in assay's of inhibitor actix'ity the following series of 
tests was made. A standard fi.xed dose of a potent gastric secretory inhibitor 
was first given to a series of 3 dogs when these dogs were secretmg hydrochloric 
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acid from their pouches at rates which were nearly maximal, one-half maximal 
and one-fourth maximal. The results obtained were then checked in 4 other 
tests. The inhibitor used was a preparation of hog gastric mucus* which had 
been previously tested by two of us and found to possess a high degree of in- 

TABLE 3 


Efect of Standard Dose of Inhibitor* on Different Rates of Gastric Secretion 


1 

DOG 

CONTROL SECRETORY 
RATE AS % OF 

1st hr. 

PER CENT : 

2nd hr. 

i.vmBinoN 

3rd hr. 

Mean 2nd 
& 3rd hr. 

I 

113 

52 

65 

75 

70 

L 

109 

79 

59 

41 

50 

K 

87 

75 

66 

54 

60 

Mean 

103 

69 

63 

57 

60 

L 

55 

90 

81 

54 

68 

K 

47 

63 

60 

39 

50 

I 

42 

71 

60 

58 

59 

Mean 

48 

75 

67 

50 

59 

L 

25 

76 

100 

100 


K 

25 

87 

100 

100 


I 

20 

97 

100 

100 


Mean 

23 

87 

100 

100 



Check determinations 


K 

55 

80 

65 

40 

53 

J 

1 

71 

85 

! 

74 

64 

69 

Mean 

63 

83 

70 

52 

61 

I 

39 

86 


97 

mm 

J 

29 

96 

mm 

100 

HI 

Mean 

34 

j 

91 

1 

98 

99 

1 

98 


* Preparation of hog gastric mucus kindly provided by Armour Laboratories, Armour & Com- 
pany, Chicago, Illinois. 


hibitor activity^^. The dose employed was 10 mg. per kUogram of body weight. 

The results are given in table 3. When the control rate of gastric secretion 
was 40 per cent or more of the maximum the inhibition produced was 50 to 70 
per cent (mean 60). When the secretory rate was close to one fourth of the 

_* We are indebted to Dr. J. H. Glynn of the Armour Laboratories, Armour and Company, Chicago, 
Illinois, who kindly provided us with the preparation of hog gastric mucus used in this study. 
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maximum, inliibition was 100 per cent, the secretion of hydrochloric acid being 
stopped by the injection of the inhibitor. 

The results indicate that the sensitivity of the secretory process to inhibitor 
action is much greater when the rate of hydrochloric acid output at the time of 
testing is less than 40 per cent of the maximum. At rates of secretion in excess 
of 40 per cent of the maximum, inhibitor action was quite constant, apparently 
being unaffected by increases of rate from one-half to full maximum. Insuffi- 
cient tests have been made to determine whether the inhibition produced in- 
creases gradually as the secretory rate of the test declines below 40 per cent or 
whether a sharp and sudden increase in sensitivity occurs at a critical level of 
secretion. In this regard the 2 tests done on dog I at 42 and 39 per cent of 
maximum may be misleading. They gave 59 and 96 per cent inhibition, respec- 
tively. It is unlikely that a decline in the test rate of secretion from 42 to 39 
per cent of maximiun was responsible for this pronounced change in inhibitor 
effect. This animal had, at the time of these tests, a declining maximal output 
of hydrochloric acid and it is more likely that the estimates of maximum used 
in the tests were in error. 

As a result of these tests two assay procedures have been adopted. In the 
first, inhibitor action is tested while hydrochloric add is being secreted by the 
pouches at rates of 50 per cent or more of their maximal outputs. Rates of 45 
per cent of maximxrm are usually accepted for the test but rates of 40 per cent 
of maximum place such a high degree of reliability upon the determination 
of maximum that they are not used if accuracy in the test is needed. As a rule 
rates of one-half maximum or more are used. At these rates responses to fixed 
doses of histamine are quite constant (see previous section) and repeatable 
quantitative determinations of inhibitor activity have been obtained. 

The second procedure is used when small amounts of inhibitor activity are 
anticipated and a higher degree of sensitivity in the test is needed. The in- 
hibitor is titrated at rates of gastric secretion ranging from 20 to 30 per cent 
of the maximal rate. Rates somewhat beyond these limits have been used, par- 
ticularly if quantitation was not an important requirement. Assays at these 
slower secretory rates provide a delicate test for the detection of inhibitor ac- 
tivity. At these levels, however, secretion often shows greater spontaneous 
variability than at the faster rates used in the first procedure. Although in- 
sufficient tests have yet been done to determine the point exactly, it seems 
likely that the increased sensitivity in the second procedure is accomplished 
at the e.xpense of considerable reliability. 

V. APPLICATION OP THE METHOD TO THE DETERMINATION OF GASTRIC 
SECRETORY INHIBITORS 

The a^ay procedure has been employed satisfactorily for quantitative de- 
terminations of the gastric secretoiy inhibitor activity in preparations of 
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enterogastrone, urogastrone and extracts of gastric mucus. In addition, it has 
been employed to test, in a quantitative fashion, the inliibitor effect of a variety 
of circumstances. Detailed presentation of these results belongs in other reports 
by other authors and for this reason an example only is given here. 

Two of us have made an extensive study of the gastric secretory inhibitor 
effects of preparations of hog gastric mucus available commercially as hog 
gastric mucin”. One batch, kindly provided us by Dr. J. H. Glynn of Armour 
Laboratories, was tested on 17 occasions, various doses being used. In each test 
the animals were secreting gastric juice at rates which were one half or more of 


Determination of offoct of tnucln upon gastric acid' secretion 



Mg. mucin injected intravenously 

Fig. S. Repeated quantitative determinations of the gastric secretory inhibitor action of a prepa- 
ration of hog gastric mucus (commercially known as hog gastric mucin). The mean inhibition pro- 
duced by each dose is plotted against the dose on a logarithmic scale. The numerals in parentheses 
are the number of tests done at each dosage level. 

the maximum. The results are illustrated in figure 5 in which the percentage 
inhibition is plotted against the dose of mucin with the latter on a logarithmic 
scale. The quantitative relationship found was better than expected. It cer- 
tainly would not have been as linear if fewer determinations had been made. 
The results serve to illustrate that the method yields satisfactory quantitative 
determinations of gastric secretory inhibitor activity. 

COMMENT 

Extensive studies of gastric secretory inhibitor substances have been made 
by using dogs with pouches of the entire stomach. We have adopted the use of 
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the Heidenhain type of gastric pouch because in our hands dogs with such 
pouches have been much easier to maintain in a constant state of good health 
than those with pouches of the entire stomach. Placing the pouch in the midline 
position so that it drains easily when the dog stands and the use of vitallium 
cannulae have improved the performance of our animals to the point where 
consistent collections have been obtainable over periods of many months. Only 
2 dogs of a series of nearly 20 showed progressive declines in outputs of hydro- 
chloric acid in response to histamine. In one the output returned, after a period, 
to its previous level and the dog was then used successfully for assays; in the 
other, although the maximal output declined over a period of two months, 
assays of inhibitor activity were satisfactory. A third animal, the second tested 
in the series (dog B), showed such irregularities in secretion that it could not 
be used in the assay procedure. Apart from these 3 all the other Heidenhain 
pouches so far tested have been uniformly satisfactory for assay purposes. 

Histamine was used as a stimulus to gastric secretion in preference to a meal 
because inhibition of the secretory response to a meal could be due to the 
interruption of motility and digestion in the gastro-intestinal tract without a 
direct effect of the material tested on the secretory mechanism in the gastric 
mucosa. The inhibition of the gastric secretory reponse to histamine indicates, 
rather more strongly, at least some action at the gastric mucosa and thus carries 
with it an element of specificity which may be lacking in the inhibition of 
prandial secretion. 

Continuous secretion of hydrochloric acid in response to histamine was 
adopted in the assay in preference to the double histamine technic because in 
the latter the effect of an inhibitor may be missed or poorly quantitated if the 
onset of action of the inhibitor does not happen to coincide with the secretory 
response to the second histamine injection. Testing the action of an inhibitor 
against a constant continuous secretion of hydrochloric acid allows appraisal 
of the temporal relationships of the action of the inhibitor which may be un- 
detected in the double histamine test and in the duodenal ligation test in rats. 

Our observation that the degree of reduction of gastric secretion produced by 
an inhibitor is at least partly dependent upon the rate of secretion at the time 
of testing confirms in general the earlier finding of Gray, Bradley and Ivy'". 
It is interesting that the amount of inhibition produced by a fixed dose of an 
extract of gastric mucus was unaffected by changes in rate of secretion once 
the rate was in excess of 50 per cent of the maximum. "ViTiether or not this 
would be true of other inhibitors has not been established in this study. Our 
observ'ations on the constancy of secretion from Heidenhain pouches in response 
to histamine given ever}' ten minutes are also in accord with the results of simi- 
lar tests done by Gray, Bradley and Iv}'>” in dogs with pouches of the entire 
stomach. 

The nmimal gastric secretor}' responses obtained in dogs by Hanson, Gross- 
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man and Ivy^® are not directly comparable to those obtained in this study be- 
cause they used intact dogs and dogs with pouches of the entire stomach while 
we used Heidenhain pouches. At present we have no physiologic explanation 
to offer for the differences in sensitivity of these preparations to histamine. 

It is not claimed tliat the assay method presented in this report is better than 
other procedures which have been used in the past. Such comparisons have not 
been made. The procedure selected in any study \vill depend upon the type of 
information sought. The method is offered because it has been found useful in 
following, in a rough quantitative fashion, the gastric secretory inhibitor effects 
of a variety of extracts and of a variety of circumstances. It is hoped also that 
it will aid in the further elucidation of the mechanism of action of gastric secre- 
tory inhibitors. 


SUMMARY 

A method for the quantitative determination of gastric secretory inhibitor 
activity has been developed. Dogs with Heidenhain pouches are used. Hista- 
mine is used as the gastric secretory stimulant. It is given subcutaneously 
every ten minutes. Quantitative determinations of inhibitor effects are made 
at fixed rates of secretory activity. Similar fixed rates of secretory activity in 
all pouches are obtained by first determining the maximal output of hydro- 
chloric acid from each pouch in response to histamine and then by conducting 
the assay of inhibitor activity at a definite proportion of this maximum. Tests 
showed that rates of secretion of 50 per cent or more of the maximmn are re- 
duced to a similar extent by identical doses of inliibitor; the same doses of the 
inhibitor produced, however, much more pronounced effects on rates of secre- 
tion of about one fourth of the maximum. Based upon this finding, two pro- 
cedures are suggested: one in which inhibitor action is tested against rates of 
secretion of 50 per cent or more of the maximal rate, and a second more sensitive 
procedure in which the secretory rate used is in the neighborhood of one fourth 
of the maximal rate. 
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DISCUSSION 

Dr. F. Hollander (New York City): We are indebted to Dr. Code and bis asso- 
ciates for the development of a laboratory procedure for evaluating the efficacy of 
various inhibitory substances. It is evident from what he said today, I think, that the 
gastric mucus and commercial mucin preparations which he used may give rise to 
inhibitory effects, measured by this method, for any of three reasons: 1. There may 
be a specific inhibitory substance present in the secretion; 2. The inhibitor may be a 
degradation product of the native secretion, and to that extent an artefact; or 3. 
The inhibitor may be some substance present in the mucus but only fortuitously as- 
sociated with it — that is, derived from some other source. 

I think it is important to bear these several alternatives in mind and I, for one, will 
await further reports on results of this work with much interest. 

Dr. Morton I. Grossman (Chicago, 111.) : I wish to make two very brief comments 
on Dr. Code’s important paper. First, in regard to the basic assumption concerning 
the relationship between the rate of gastric secretion and the per cent of inhibition 
that is produced by a standard dose of inhibitor, I should like to point out that in 
Dr. Code’s procedure two things were being varied simultaneously, namely, dose of 
histamine and the rate of gastric secretion. In our studies we found there is a much 
better correlation between the dose of histamine and the per cent of inhibition than 
the rate of secretion and the per cent of inhibition, and when the dose is kept con- 
stant, then we do not get a good correlation between the rate of secretion and the per 
cent of inhibition. 

This is an important point, and must be cleared up in order to establish a reliable 
assay method. 

The second point concerns the relationship behveen the degree of pyrexia, and 
the per cent of inhibition. The hourly time course of these two phenomena was not par- 
allel, as Dr. Code has pointed out; however, when crystalline pyrogens derived from 
bacterial sources are used to produce inhibition of gastric secretion, the same lack 
of correlation can be noted. Therefore, failure of the time course of pyrexia and in- 
hibition to coincide does not rule out pyrogens as the cause of the inhibition. 

Dr. CH/Vrles F. Code (Rochester, Minn.): I am in complete agreement with Dr. 
Hollander. We do not know what this material is. It comes down when mucus is 
precipitated. Its association witli mucus may be purely fortuitous. 

A crude preparation has been given orall 3 ’' by one of the members of our group. 
It was given bj’ mouth to two dogs and its effect tested on the secretion in a separate 
Pouch. The secretion of the pouch was apparently unaffected. There are obvious 
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defects to this experiment. The inhibitor placed in the pouch itself might have had 
some effect. Also, the crude material contains a good deal of protein; an active com- 
pound separated from protein might have been effective. From these remarks I am 
sure it is apparent that I would like to join those who discussed this paper in await- 
ing further evidence before deciding upon the mode of action of this inhibitor. 

(Slide, figure 5 in paper) This slide illustrates the correlation between inhibitor 
action and the dose of the inhibitor when the method of assay employed through- 
out the study is used. The per cent inhibition produced is plotted against the dose 
in milligrams on a logaritlimic scale. The straight line obtained indicates the satis- 
factory correlation and quantitation obtained by the method. 

Regarding the use of a fixed dose of histamine in each assay: We have found con- 
siderable day to day variability in the response of pouches to fixed doses of histamine. 
In the assay method we have used we have attempted to reproduce a similar state 
of activity in the gastric mucosa each day and the yardstick we have employed has 
simply been the per cent of the maximum rate of gastric secretion. I agree, however, 
with Dr. Grossman that further data regarding this point are needed. I can simply 
say that with the method we are using this type of dose response is obtained (il- 
lustrated on slide, figure 5 in paper). 



Case Reports 

JULIAN RUFFIN, M.D. 
Durham, N. C., Associate Editor in Charge 


THE GRADUAL EVOLUTION OF ACUTE INFECTIOUS 
(EPIDEMIC) HEPATITIS INTO POST-HEPATIC 
CIRRHOSIS 

Case Report: H. H., “Case No. 461472 

James I. Baltz, M.D., Hugh H. Steele, M.D., Frank W. Hartman, M.D. 

From the Divisions of Gastro-Enlerology and Pathology, Henry Ford Hospital, Detroit, Michigan 

PAST HISTORY 

Onset of illness was in late July, 1943 (17 years of age), with nausea, anorexia, 
asthenia. About six weeks after the onset painless jaundice of slight degree developed; 
there was no history of use of alcohol or of hepato toxic drugs; there had been no pre- 
ceding transfusions of blood or plasma and no preceding acute illness. In December, 
1943, patient entered a Detroit hospital because of the above symptoms; the physi- 
cal examination was reported to have shown slight icterus, slight enlargement of the 
liver, but no enlargement of the spleen. 

Laboratory reports: The Wassermann was negative; the blood count was normal, 
and no anemia was present until one month later; the agglutination with Leptospira 
icterohaemorrhagica was negative ; the red blood cell fragility was normal ; the icterus 
index varied between 10 and 30 units; the oral hippuric acid test revealed 1.8 grams 
excretion; the bromsulphalein revealed 35% of dye retained in 30 minutes and 30% 
in 60 minutes; the biliary drainage revealed large clumps of white cells present, a 
large amount of mucus, but no crystals were found; oral cholecystography revealed 
poor visualization of the gallbladder. 

The symptoms persisted, under treatment, during the next 6 months. 

In August, 1944, patient entered a well-known university hospital for further 
evaluation and advice. A diagnosis of biliary cirrhosis was made, apparently based 
upon the persistence of slight jaundice, anorexia and malaise, associated with en- 
largement of the spleen, as well as the liver, but with no evident ascites at that time, 
and the fact that the patient was a young girl. 

Laboratory reports: The bromsulphalein revealed 70% retention (time not re- 
ported) ; serum albumin was 2.9 grams per cent; and the blood platelets were reduced. 

Patient was placed upon intensive liver therapy and numerous blood transfusions 
'vith no appreciable improvement during the following 12 months. In spite of mul- 
tiple liver extract injections and blood transfusions the hemoglobin in July, 1945 
was 49%; the red blood count was 1,690,000; the blood platelets 57,400; and the 
blood prothrombin 70%. 


5S9 


592 


CASE REPORTS 


Vol. 13, No. 6 


(8) There were transient periods of a day or two of chills, fever and malaise 
during 1946 particularly, occurring every rivo to three months. (9) Patient’s 
general health was fairly good, otherwise, during the last two years of life. (10) 
Terminal illness was very acute and fulminating and lasted only a little more 
than a week. It was preceded by a week when patient was persuaded by a diet 
faddist to reduce protein and carbohydrate in tlie diet. (11) This patient’s life 
was maintained for 4^ years only by the most intensive sort of treatment. 

DISCUSSION OF DIAGNOSIS AND TREATMENT 

A. Diagnosis: (1) The early development of an enlarged liver, with definite 
impairment of liver function as indicated by tests vith development of enlarge- 
ment of the spleen about 12 months after tlie onset of the illness justifies the 
diagnosis of hepatic cirrhosis. (2) Since there was slight jaundice present during 
much of the first 2 years of illness and no evidence of ascites during that period, 
the diagnosis of a hypertrophic type of biliary cirrhosis, made during the second 
year of illness, had some supporting evidence. (3) However, the appearance of 
ascites at the beginning of the third year of illness and the absence of jaundice 
during the third year with only slight and occasional jaundice during the fourth 
year, point to the presence of a portal type of cirrhosis. The decrease in the size 
of the liver during the fourth year is also typical of the later stages of portal 
cirrhosis. (4) Certain features of the total illness, however, are not satisfactorily 
explained by uncomplicated portal cirrhosis, but would be best explained by 
the associated existence of an acute infectious hepatitis which became chronic 
and led to the development of portal cirrhosis. The following facts about this 
patient’s iUness would thus be particularly well explained by an associated 
chronic infectious hepatitis; (a) The prodromal 45 day period of nausea, 
anorexia and asthenia before the first appearance of jaundice, (b) The degree 
of malaise and anorexia existing throughout the first two years of the iUness. 
(c) The rather marked impairment of liver function at the very onset of the 
illness, (d) The degree and persistence of secondary anemia during the last 3 
years of illness. (In the average case of portal cirrhosis the secondary anemia 
is not so extreme and therapeutic problem is not so momentous as here), (e) 
The periodic attacks of chills and fever and malaise, otherwise not explained, 
suggest repeated flareups of the liver disease. These exacerbations are known to 
be typical of chronic infectious hepatitis which persists after the acute phase, 
(f) The very acute fulminating terminal illness, occurring after the patient had 
been very well and lasting for only a little more than a week, suggests a toxic 
necrotic process within the liver parenchyma. B. Treatntent: (1) This patient 
apparently did not receive any intensive liver therapy during the first five 
months of illness, before anemia and enlargement of the liver developed. (2) 
Every patient with acute infectious hepatitis, and every patient wiA cirrhosis 



December, 1949 


CASE REPORTS 


593 


of the liver, should receive intensive liver therapy early, to prevent the develop- 
ment of more marked pathology, if possible, and, in case of acute hepatitis, to 
prevent an acute process from becoming chronic and progressive. (3) Liver 
function tests should be performed during the course of such treatment to 
demonstrate the course of the disease and the results of such treatment. 

ABSTRACT OF SIGNIFICANT AUTOPSY FINDINGS 

Case No. 461472, H. H. 

Skin; Dark tan colored. Sclerae: Icteric. There are numerous striae over 
abdominal wall on either side. Liver: Extends 1 cm below right rib margin. 
Heart; Weighs 330 grams. Valves and myocardium are intact. Lungs contain 
excess frothy yellow fluid. Spleen weighs 1020 grams, measures 23 x 14 x 5. 
Section shows greyish red, homogeneous pulp. Liver weighed 1700 grams and 
measures 17 x 24 x 10. The surface is yellowish tan in color. The left lobe is 
enlarged out of proportion to the right. The lower third of the right lobe and 
i of the left lobe are the seat of a massive, fibrous scar, the surface of which is 
depressed, smooth and firm for the most part. The remaining portions of the 
lobe are roughly nodular with deep crevices between the nodules. Cut surface 
shows the scarred area very firm and fibrous with only small scattered areas of 
liver parenchyma. A portion corresponding to the nodular parts is composed 
of rounded masses of liver parenchyma in which no normal architecture can be 
observed. Gastrointestinal tract; Stomach dilated, lumen contains 500 cc of 
clotted blood and 300 cc of fluid blood. There is a small bleeding point 4 mm in 
diameter near the cardia. Gallbladder contains very thick viscid bile. Adrenals; 
Weigh 19 grams each. Kidney architecture appears normal. Final anatomical 
diagnoses: (1) Chronic epidemic hepatitis in the stage of scarring and fibrosis. 
(2) Hemorrhage from gastric varices. (3) Pleural effusion. (4) Splenomegal}^. 
(5) Ascites. (6) Pulmonary edema with early bronchial pneumonia. 

COMMENT 

The presence of large depressed fibrous scars in both the right and left lobe 
of the liver, coupled with the large regenerated nodules of parenchyma, suggest 
strongly that this is a case of chronic epidemic hepatitis with scarring and 
fibrosis, especially in tire absence of any evidence of syphilis, which is the other 
disease involving the liver which might produce such large, localized lesions. 
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the aberrant i)ancreatic group and the adenoinyoma group. In the former, the 
lesion was composed of typical adult pancreatic tissue with or without islets 
of Langerhans. In the latter, the duct .structures closely resembled pancreatic 
and bile ducts and might represent displacement of the latter during develop- 
ment. The muscular elements ma}'^ be an integral part of the nodule or merely 
represent residual or h 3 'pertrophied muscle of the gastro-intestinal tract. When 
present in the pylorus, these nodules ma}-^ give rise to obstruction. They may 
be recognized roentgenographicall}’’ as a pol^'poid tumor of the stomach or 
duodenum. At operation, the aberrant tissue may suggest a diagnosis of malig- 
nanc}-'. 

The pathogenesis of these lesions is reviewed by Clark^, King and McCal- 
lum* and Troll^. There are three theories of origin of heterotopic tissue: 1) It 
is due to transplantation of tissue from the original site during the embryonic 
state, either because of inflammator}'- or nonspecific intraperltoneal adhesions, 
or the occurrence of additional anlage. 2) Its presence is due to metaplasia of 
tissue during embr^mnlc or postnatal life. Occurrence of an inflammatory'^ re- 
action lends support to this hypothesis. 3) It is an atavistic phenomenon, or 
reversion of pancreatic tissue to a more primitive phylogenetic type, such as 
is seen in certain lower animals and fishes. In these species pancreatic tissue 
is diffusely scattered through the liver, peritoneum and muscular coats of the 
intestinal wall. 


SUMMARY 

1. The occurrence of two separate foci of pancreatic tissue in the gastric 
wall is reported. 
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TETANY FROM SMALL BOWEL RESECTION AND SMALL AND 
LARGE BOWEL EXCLUSION 


Lloyd D. Mayer, M.D. and Leo H. Criep, M.D. 

From the Department of Medicine, Montejiore Hospital, Pittsburgh, Pennsylvania 

Resection of the small and large bowel of varying degree may or may not 
be followed by tetany. There are but three instances reported in which tetany 
developed following such a procedure, whereas there are many reports in 
which tetany did not occur following this procedure.'^'''’' The following 
report is of a patient who developed tetany after a minimal resection of small 
bowel and an extensive shortcircuiting operation which excluded a large por- 
tion of both small and large intestine. 

Case Report: W. G., a 17 year old white male who had an appendectomy with 
complicating peritonitis twelve j^ears ago, was admitted to the hospital January 7, 
1947 with abdominal pain and continuous vomiting of one week’s duration. His last 
bowel movement was four days prior to admission. Examination revealed lower ab- 
dominal tenderness with absent peristalsis. A diagnosis of intestinal obstruction was 
made. After adequate restoration of fluid balance, a laparotomy was performed. A 
gangrenous loop of ileum was found as well as numerous adhesions. The involved 
portion of ileum measured 40 cm. and was resected over a Mukulicz clamp. Nineteen 
days later, an anastomosis between the resected loops of ileum was carried out and 
an ileostomy was done proximal to the anastomosis. Leakage was noted at this time 
from the anastomotic site and the bowel had to be trimmed frequently before an 
adequate anastomosis was made. After this operation, a Harris tube (single barrelled 
tube with a mercury bag at end) was inserted. Nine days later, drainage was noted 
from the wound, but it could not be determined whether this was coming from the 
ileostomy or the anastomotic site. Twelve days after the second operation, two 
fistulous tracts were noted. Twenty-eight days later, the mercury bag of the Harris 
tube had forced itself through the anastomotic opening and into the incision. A third 
operation was then performed and the end of the tube was located in the anastomosed 
area. In this region, the ileum was transected, both ends were turned in and an 
ileocolostomy was performed. Since the bowel was so matted together, it was im- 
possible to determine how much small bowel was excluded. The patient recovered 
and Was discharged on the 72nd hospital day. 

He was next seen about one year later, on March 28, 1948, in a state of tetany. 

I ainful spasms” of the fingers and toes with accompanying numbness and tingling 
were present for two weeks before admission. He had been having three to four 
pastj and foamy stools daily since discharge from the hospital about one j'ear ago. 

c also noted within the past two weeks that his scar was swelling and a yellowish 
luatcnal was exuding. Several injections of calcium had been given intravenously 
1 unng the two week period before this admission on an out-patient basis. 
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receiving llie medication described above. His weight was 112 on admission and 114 
on discharge. He was discharged after 37 days with the aijove described regimen 
and has been doing fairly well since then, for a period of thirty-two weeks. On his 
last visit to the out patient department, thirty weeks after discharge, the serum 
calcium was 6.9 mg. % and he was only taking calcium as needed for his pares- 
thesia. Further reconstructive surgery is being contemjdated. 

DISCUSSION 

This is obviously an instance of disturbed calcium metabolism due to de- 
ficient gastro intestinal calcium absoqition. Calcium is absorbed chiefly from 
the upper portion of the small intestine. Its absorption depends on three 
factors — namely the h 3 ’’drogen ion concentration of the contents of the gastro 
intestinal tract, the amount of phosphates and fat in the diet and the presence 
of vitamin D^. 

Since calcium salts arc relativcl}' insoluble in alkaline media, their absorp- 
tion is greatly enhanced by the addition of acidifying salts such as ammonium 
chloride. Since calcium is absorbed in the duodenum before the gastric juice is 
neutralized, the pH of the duodenum plays an important role^ 

Calcium absorption is also controlled by such factors as an increased amount 
of phosphate present in the gastro intestinal tract. When accompanied by a 
low calcium intake, the phosphate forms an insoluble calcium salt, thus pre- 
venting absorption of calcium. Magnesium and potassium in e.xxess also inhibit 
the absorption of calcium. Disturbances of fat absorption and increased fat 
excretion result in the formation of insoluble calcium soaps which are elimi- 
nated in the feces^ Other controlling influences are e.xercised by the serum 
proteins, parathyroid glands and kidneys. 

In the case reported in this paper, there is obviously one factor which has 
not been mentioned and that is the limited absorptive surface area Avhich con- 
sisted of only four to six feet of small intestine and less than half of the large 
intestine. The fat in this patient’s diet was also not completely absorbed. This 
resulted in the elimination of foamy, light colored, pasty stools indicating the 
formation of calcium soaps with poor calcium absorption. Although fecal fat 
and calcium studies were not done on this patient. West et. al.h and Todd et. 
ah”, showed that in their case (the same patient for both groups of authors) 
with only three feet of small intestine, 80% of the stool consisted of fatty 
acids and the ratio of fecal fat to fecal calcium was constant, indicating that 
the loss of calcium could be accounted for because of the formation of insoluble 
calcium soaps. Their studies also showed that the carbohydrate was almost 
completely utilized while about 25% of the protein and 45%-55% of the fat 
was lost in the fecesb About 25% of the caloric value of food was thus lost, 
according to their calculations. 

The results of these biochemical studies and our own clinical observations 
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in this case indicate that a diet high in carbohydrate and protein but low in 
fat should be used in treating cases of tetany due to extensive bowel resection. 
The diet should also contain large amounts of calcium, especially calcium 
chloride® and a proportionately lower concentration of phosphorous, magne- 
sium and potassium. An acidifying salt should be used to promote the absorp- 
tion of calcium. Vitamin D should also be replenished preferably in a non-oily 
form (Drisdol). At present, there are several water soluble and injectable 
vitamin D preparations available. Paregoric and belladonna are useful in de- 
laying transport and thus allowing for further absorption. 

Several other studies have also been done on patients with resections. Hay- 
mond^ noted that of 1,161 cases, the total average length of the small intestine 
was 21| feet or 657 cm. The metabolic studies showed that in cases where over 
380 cm. of small intestine were resected, there was a definite abnormal loss of 
nitrogen in the stool. An excessive amount of fat was seen in cases where as 
little as 225 cm. were resected but no tetany was reported. The gastro intesti- 
nal series showed the head of the barium column in the rectum in four to eight 
hours. Diarrhea was the most common disturbing complication. This latter 
observation is confirmed by several writers^ - ® who also noted that there de- 
velops an increased diameter of the remaining bowel as a result of massive 
resection of small bowel or as a result of colectomy or colonic exclusion. Whit- 
aker and Bargen'*, who described the latter groups, noted a decrease in the 
calcium level post-operatively, which except for two cases of tetany, returned 
to normal in one month. One of the cases of tetany had ulcerative colitis. 
Schneider" found a marked increase in urinary calcium excretion in colecto- 
mized dogs. This reveals that some factor in the colon is related to calcium 
metabolism as well. 

In the case described here, the patient had both a large amount of small 
intestine excluded as well as over half of the large intestine so that both the 
factors of calcium absorption from the small intestine and the colon played a 
part. 

SUMMARY AND CONCLUSIONS 

1. A case of tetany resulting from a resection of the small intestine with 
extensive small bowel and colonic exclusion is reported. 

2. The treatment of the case herein described consisted of a low fat high 
protein and high carbohydrate diet, large doses of calcium, acidifying salts, 

soluble vitamin D, vitamin B complex, tincture opii and bismuth subcarbon- 
atc. 

3. A brief review of calcium metabolism and its relation to gastro-intestinal 
surgerj' is presented. 

4. Close post-operative observation of the calcium level of patients who 

'a\ e undergone extensive small and large bowel surgery is indicated. 
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Editorial 


SOME CONDITIONING FACTORS IN NUTRITIONAL DISEASE 

For years it has been becoming more and more apparent that malnutrition 
may be caused by a number of factors other than an inadequate dietary in- 
take. Anything that interferes with the absorption or utilization of nutrients 
or that increases their requirements or their destruction or their excretion may 
cause trouble. These conditional factors, as Jolliffe called them, are all likely 
to precipitate nutritional deficiencies when the person is on a diet that would 
otherwise be adequate if the disturbing factor had not become operative. 

In Physiological Reviews for January, 1948, there is a splendid article by 
Benjamin H. Erschoff, who has brought together aU the available information 
on this subject. The work was undertaken in co-operation with the Committee 
on Food Research of the Quartermaster Food and Container Institute for the 
Armed Forces. 

Some of the factors which cause trouble are strong physical exertion, fever, 
the taking of drugs, the coming into the body of toxins, deleterious effects from 
bad environment, mental conditions, pregnancy, lactation, hyperthyroidism 
and anything which raises the metabolic requirements of the body. There is a 
bibliography of 457 titles. 

[W. C. A.] 
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Comments 


Readers arc invited to contribute to the Comment Section of Gastroenterology 
short notes expressing their opinions on controversial topics and matters of cur- 
rent general interest. 

PSYCHOSOMATIC ASPECTS OF DIGESTIVE DISORDERS 

In the course of many diseases the digestive tract is so influenced by the 
nervous system that some physicians and laymen have come to consider nerv- 
ousness as the cause of the disease. 

Thus, if a person who has a highly susceptible nerv^ous system has a peptic 
ulcer, cholecystitis, pancreatitis, regional enteritis or one of the many forms of 
ulcerative colitis, it is easy to assume that nervous tension has caused the 
disease. More careful analysis would probably show that there was more than 
one cause of the disease to be considered. 

Some men ■will also observe a difference in the nervous reactions of the pa- 
tient with a peptic ulcer and the one with ulcerative colitis. In the case of 
peptic ulcer a single ulcer has developed because of certain acid, pepsin and 
mechanical factors. All of these factors are affected by tlie nervous make-up 
of the patient. On the other hand, the patient who has ulcerative colitis, has, 
instead of one ulcer, myriads of ulcers of the large intestine. In his case, the 
infectious phase is the major one, and, in so far as the origin and inception of 
the disease are concerned, the individual’s nervous make-up probably does not 
play a part. Yet, once the disease is well established, nervous tension and 
anxiety materially influence the patient’s progress. In some mild forms of the 
disease, when only short segments of the large intestine are involved, for ex- 
ample, the rectum, unusually pleasant experiences may have a salutary effect 
upon the progress or control of the disease. 

However, this does not offer any suggestion about the etiology of ulcerative 
cohtis. To treat properly patients who have colitis, the fact must be accepted 
that a variety of infectious diseases may be present, some of which can be 
devastating not only to the intestine and the system in general but also to the 
morale of the patient. It is common knowledge that disease above the dia- 
phragm makes for optimism and below the diaphragm for pessimism, and 
ulcerative colitis of the streptococcal variety, exemplifies this dictum superbly. 

What has been said about ulcerative colitis, applies in a measure also to 
other infections which affect the digestive tract, such as cholecystitis, pan- 
creatitis and regional enteritis. The degree of severity of the psychic impact 
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on patients with these diseases varies directly with tlie amount of the digestive 
tract involved, and is greatest when the distal segments of the large intestine 
are affected. This is exactly as would be expected, for the physical disability 
of the patient also varies in the same manner. 

Unfortunately, various functional disorders of the intestines, caused largely 
by nervous upsets, are frequently confused with real inflammatory conditions. 
Thus patients with the irritable bowel syndrome are often led to believe that 
they have colitis, since patients with both conditions may have diarrhea. The 
physician who has been consulted by a patient with diarrhea will want to dis- 
tinguish clearly between the two conditions by means of appropriate examina- 
tions and laboratory investigations. Once the diagnosis is made, the degree of 
nervous impairment responsible for the patient’s disability should be deter- 
mined and adequate management should follow. 

As a rule the program of management readily divides itself into two phases; 
(1) combating the intestinal or other infection directly and vigorously with 
suitable diet, drugs and antibiotics, and (2) helping the individual bear his 
disability. The latter problem wiU at times be the largest one. Occupational 
and physical therapy may be helpful. The use of mild sedatives and antispas- 
modics finds a place in this program. Many of these patients are troubled by 
insomnia, inability to rest, and by indigestion and intestinal hypermotility. 
■Small amounts of phenobarbital and bellafoline, such as exist in BeUadenal, 
are admirably suited to this purpose. One-fourth to one-half tablet taken by 
mouth before meals and at bedtime has a soothing effect on the irritability of 
these patients and tends to quiet the overactive digestive tract. Thus, it is 
well to give this drug to patients who have peptic ulcer, ulcerative colitis, the 
irritable bowel syndrome and other forms of intestinal unrest. 

Psychiatric consultation will be indicated only for the most refractory con- 
ditions or in those cases in which the disordered nervous mechanism has as- 
sumed major proportions. Cases of this t)q)e rarely occur. 

The importance of the psychosomatic phase of digestive disorders has been 
greatly overemphasized. This does not minimize the importance of treatment 
for this phase of any given digestive disorder. The psychosomatic phase, how- 
ever, should not be considered etiologic in cases of inflammatory lesions of 
the intestinal tract. Treatment should be directed to both the nervous in- 
fluences, and the local disease. 


J. Arnold Bargen 
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PROTEIN DEFICIENCY IN PEPTIC ULCER PATIENTS 

The new section headed “Comments” with its italicized invitation is too 
tempting to resist, especially upon reading the Editorial in the June, 1949 
issue entitled “Protein Hydrolysates in the Treatment of Peptic Ulcer.” My 
comment will not be concerned with the discussion of the value of protein 
hydrolysates, but solely with a statement in the conclusion of this Editorial: 
“There is no definite evidence that protein deficiency is a usual accompani- 
ment of peptic ulcer. ...” 

In addition to the surgical complications of peptic ulcer which I commonly 
see and in which several types of protein deficiency are frequent, there is also, 
in my opinion, considerable clinical evidence that many non-surgical patients 
with peptic ulcer suffer tissue protein deficiency. This may not be true in cer- 
tain clinics; nevertheless, there are many ulcer patients throughout the coimtry 
stni subsisting on milk and cream diets containing but 20 to 30 grams of pro- 
tein per day. Objective evidence that this is true was furnished by the data of 
Kenamore and his coworkers, to which reference was made. The significance 
of this study lies in the observation that large amounts of nitrogen were re- 
tained on a high nitrogen intake in a series of ulcer patients who were pre- 
sumably on a good ulcer diet and who had lost no weight and showed no 
hypoproteinemia. This, of course, was not due to the use of protein hydroly- 
sates — the same degree of positive nitrogen balance would undoubtedly have 
occurred if whole protein food were used. Indeed, in a similar study by T. S. 
Sappington, who presented his findings before the Association, high degrees of 
nitrogen retention were also observed in patients with ulcerative colitis when 
they were placed upon a high protein intake of normal foods. These patients, 
too, showed no obvious evidence of protein deficiency although definite symp- 
tomatic improvement seemed to follow the high protein intake. Observations 
by William D. Robinson of the University of Michigan, unpubhshed but de- 
scribed to the author, seem to have a similar implication. This observer in- 
creased the protein intake of a number of medical students. In some of them 
the output of nitrogen immediately increased so that balance was established 
at once at a higher level. A number of them, however, retained much of the 
ingested nitrogen for several days, reaching an equilibrium only within a week. 
This difference may also be due to a similar tissue protein deficiency in the 
latter cases, subclinical in degree, but metabolically significant. 

The important point to emphasize in these studies is the probability that 
all of the individuals retaining large amounts of nitrogen were suffering from 
a tissue protein deficiency — else why would they have held on to so much of 
the ingested nitrogen? Until these findings are explained in another way, they 
must be accepted as evidence that tissue protein deficiency may occur in many 
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patients in the absence of measurable hypoproteinemia or significant loss of 
weight. 

To quote again from the Editorial “An adequate intake of protein can be 
acliieved easily, physiologically and relatively inexpensively by a proper in- 
take of food.” To this all readers would subscribe wholeheartedly; yet we 
cannot complacently assume that this end has been achieved. It is my firm 
belief that with careful observation and scrutiny many patients including ulcer 
patients wall be discovered in whom a proper intake of food has been the ex- 
ception rather than the rule. 


Robert Elman, M.D. 



Book Reviews 


Cybernetics Or Control and Communication in the Anblvl and the Machine. 

Norbcrl Wiener. The Teclinology Press. John Wiley & Sons, Inc. New York. 
1948. pp 194. Price $3.00. 

Occasionally a book appears which marks a new era in science, and this is one of 
them. It is of great interest to every research w'orker if only because it shows how 
closely inter-related aU branches of science now are. In many institutions efforts are 
made to keep every specialist within the bounds of his specialty or even within a 
small part of it. This book shows how foolish this policy is. The more a man roves 
through the fields of science, searching for information and technics which will 
throw light on his own problem, the more valuable he is. 

The word cybernetics is derived from a Greek word meaning a helmsman. Norbert 
Wiener is professor of mathematics at the Massachusetts Institute of Technology. 
Some years ago he belonged to a club of young scientists who met to discuss their 
problems. At these meetings Wiener discovered that he, with his mathematical and 
electrical technics, could throw light on the physiologist’s problems, and they could 
give him ideas for devising huge electronic ultra rapid calculating machines. 

Wiener was one of the first men to work on the problems of developing these 
calculators, and soon he saw analogies betw'een these machines and brains. He saw, 
for instance, that the all or none character of the discharge of a neurone is analogous 
to the single choice made in determining a digit on the binar)’’ rather than denary 
scale used in the machines. The synapse which so interests physiologists today is a 
mechanism for determining whether a certain impulse will serve as an adequate 
stimulus for the discharge of the next neurone, and this sort of thing has its counter- 
part in the computing machines. As Wiener says, the vocabulary of the engineers 
building these machines soon became contaminated witli the terms of the neuro- 
physiologists and the psychiatrists! 

In the winter of 1943 to 1944, the need for gathering together physiologists, 
engineers and mathematicians interested in these common problems became so ap- 
parent that a meeting was held. One of the men. Dr. Rosenblueth, a professor of 
physiology, saw that light could be thrown by the calculating machines on epileptic 
convulsions and on auricular fibrillation. The physiologists and Dr. Wiener saw also 
that an intention tremor can easily be produced by a failure of adjustment in the 
feed-back system such as controls the rudders of huge trans-Atlantic liners. This feed- 
back control mechanism is now used in many machines. Today the scanning mecha- 
nism which is the basis of television is also throwing light on the anatomy and physi- 
ology of the visual cortex. Light has been thrown by the new calculating machines 
on the alpha rhythm in the electroencephalogram. 

It is suggestive that at times the big electric calculators seem to “go crazy” and 
as Wiener says, then the thing to do is either to take away aU work from them and 
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give them a rest, or to send a strong electric shock through them! They sometimes 
behave like a fibrillating heart! 

The engineers, who built the calculating machines, had to build a mechanism for 
memory into them, and their experience is now helping the physiologist to under- 
stand how human memory may wmrk. 

Wiener points out that more and more machines are now being developed which 
can do nearly all of the things that men and women formerly did in factories. xMready 
some large factories are being run by only a few men and many photoelectric cells 
and other controlling and checking machines. Today pick and shovel laborers, even 
at starvation wages, could not compete with a steam shovel as an excavator, and 
the time will soon come when the average human being of mediocre attainments will 
have little to sell in the way of abilities that will be worth anyone’s money to buy. 
As Wiener said, this may or may not be a good thing. He is a mathematician and 
not a sociologist. 

Psychologists must now get interested in cybernetics because it is obvious that 
the structure of that huge calculating machine which is the brain of man must, in 
an individual, determine what it can and will do during life. The question then is, 
to what extent can a man alter the workings of the machine with which he was en- 
dowed at birth? Can he by seK-education so rebuild or enlarge the machine or alter 
the settings as to get decidedly different results out of it? 

Very interesting is the suggestion made by the electrical engineers that, as the 
bram ages, it gets more and more difficult for the person to break into the storage 
circuits containing memory. The clinician sees this phenomenon in persons with 
cerebral arteriosclerosis. When perhaps an old friend drops in, the man, with great 
effort, can be himself for awhile, but later it is too much effort and he slumps into 
apathy. 

Work on the electrical calculating machines is throwing light also on the way in 
which an overload on the human nervous system can suddenly produce a break- 
down. 

Altogether, this is a book to read more than once, and ponder over. Much of it 
is too full of calculus for anyone but a mathematician to understand. 

The Acute Abdomen in Rhyme. Ze(a. H. K. Lewis & Co. Ltd., London, 1949, 
PP, 93. 

This book is ascribed to Zachary Cope, the prominent abdominal surgeon. It is 
curious how some persons can mite in rhyme about as easily as they can write in 
prose. As Zeta says, “The use of rhyme in teaching is quite small. It’s limitations 
great and plain to all. But use it has, although it may be merely. To put some things 
rnore quaintlj’’ or more clearly. Of course the thing may not appeal to you — h. rhjnne 
gl^ es not to surgery its due ! A serious subject needs a solemn style, A lighter method 
maj arouse your bile! Well, wait and see, at least this I can state, A rhymster needs 

to tliink and concentrate My aim, which well may be I shall not reach. Is to 

atnuse you while I try to teach.’’ 
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The book is full of useful information. Those who like rhyme and a touch of humor 
will be pleased with it. 

Cancer of the Esophagus and Gastric Cardia. George T. Pack. The C. Y. hlosby 
Compan}', St. Louis, 1949, pp. 192. 

Dr. Pack has edited a valuable book on the treatment of cancer of the esophagus 
and the cardia. Most of the chapters have been written by different men. They de- 
scribe tlie modern methods by which efforts are now being made to save patients 
with what was formerly an inoperable lesion. 

Les Problemes DU Traitement des Ulceres Perfores Gastro-Duodenaux. 
J. Milaret and G. Edchnann. Masson et Cie., Paris, pp. 134. 

This little monograph of 134 pages is concerned with tlie problems of the acutely 
perforated ulcer and the complications that can follow this accident. It contains a 
lot of information on the subject. 

A Textbook of Neuropathology. Ben W. Lichlcnslein, M.D. W. B. Saunders 
Company. Philadelphia. 1949. pp. 474. 

This is a splendid piece of work, well written and well illustrated. It was written 
primarily for the medical student and for those persons who are undergoing training 
in neurology, psychiatry, pathology and neurologic surgery. 

Dr. Lichtenstein is associate professor of neurology at the University of Illinois 
College of Medicine. 
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STOMACH 

Archer, V. W. and Cooper, G., Jr. Pyloric 
obstruction more accurately demonstrated 
by food-barium mixture. Am. J. Roent. 
Rad. Therapy, 60: 593 (Nov.) 1948. 
Attention is called to the fact that the 
rate at which the stomach empties a barium- 
water mixture is not an accurate index of 
the rate at which it can empty food. When 
the pylorus and duodenum are of normal 
caliber, though the initial rate of emptying 
IS slowed down, only an occasional stomach 
ivill show a significant increase in the amount 
of gastric residue 6 hours after a barium- 
lood mixture. WTien the lumen of the pylorus 
or duodenum is reduced in caliber, it is 
necessary to use a barium-food mixture to 
determine accurately the rate at which a 
stomach empties. This determination is of 
^ alue in helping to decide whether to relieve 
surgically a pyloric or duodenal constriction. 
R IS suggested that vagotomy for relief of 
uodcnal ulcer should be combined with 
gastroenterostomy when there is a signifi- 
cant 6-hour barium-food retention before 
operation. 

Franz J. Lust 


Crider, R. J. and Walker, S. M. Physi- 
ologic studies on the stomach of a woman 
with a gastric fistula. Arch. Surg., 57: 1 
guly) 1948. 

This article reports the first recorded ob- 
servations on the interior of the human 
stomach in woman. A 21-year old Negress 
sustained a stricture of the esophagus from 
the accidental ingestion of lye. Subsequently, 
a gastrostomy opening was made which 
later became infected and broke down. There 
resulted a 6 cm. opening of the stomach 
lateral to the left rectus muscle. 

The following observations were made: 
(1) A cyclic motility of variable magnitude 
and intervals was noted wdthin the stomach 
and the cardia. (2) Two types of contrac- 
tions were seen, a basic kneading action and 
a peristaltic action. (3) Anger, resentment, 
fear and anxiety were associated with de- 
creased motility and secretion of the stom- 
ach, with blanching of the mucosa. This is 
in contrast to the hy-persecretion and hyper- 
motility response noted previously in these 
situations. (4) Menstruation and sleep had 
no appreciable effect on the stomach behav- 
ior. (5) Mechanical stimulation in the region 
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of the cardiac sphincter resulted in heart- 
burn, nausea, retching and a reflux of bile- 
stained secretion. (6) Painful stimuli caused 
a pronounced increase in motility but little 
effect on secretion or on color gradients. 

Mi\RCEL Patterson’ 

Crider, R. J. and Walker, S. M. Effect of 
intravenously administered amino acids 
on the stomach of a woman with a gastric 
fistula. Arch. Surg., 57: 10 (July) 1948. 
Gastric function was obscr\'cd in a young 
woman with a large fistula whicli permitted 
direct observations of the interior of the 
stomach. The present study was done to 
evaluate the effects of various intravenous 
fluids on the stomach. The intravenous in- 
jection of 5 per cent hydrolyzed protein 
(“Amigen”) in 5 per cent glucose with 2 gm. 
of sodium chloride, resulted in cessation of 
motility and decrease in secretion with no 
appreciable change in acid content but with 
a decrease in pepsin content. Crystalline 
amino acids in 5 per cent dextrose intrave- 
nously produced similar effects. No changes 
were observed during the injection of 10 per 
cent dextrose in water, 10 per cent dextrose 
in water to which was added 2 gm. of sodium 
chloride, or isotonic sodium chloride solu- 
tion. 

It is concluded that the intravenous in- 
jection of amino acid mixtures depresses 
gastric function and thus promotes gastro- 
intestinal rest. 

Marcel Patterson 

Marvin, C. P. and Walters, W, Leiomyo- 
sarcoma of the stomach. Arch. Surg., 57; 
62 (July) 1948. 

Sixteen cases of leiomyosarcoma of the 
stomach are reviewed with a report of a 
case of multiple leiomyosarcoma. This rare 
tumor is usually seen in younger age groups 
than is carcinoma. Three cardinal findings 
suggest the diagnosis: (1) Gastrointestinal 
hemorrhage (in 69 per cent of the cases, 
this was the presenting symptom); (2) epi- 
gastric distress or pain in the left upper 
abdomen (50 per cent of the cases), and 
(3) the presence of a mass in the upper ab- 
dominal area (44 per cent). Loss of weight, 
nausea and vomiting are not frequent symp- 


toms. Anemia and free hydrochloric acid in 
the stomach arc usually noted. The tumor 
may be found cndogastrically, intramurally 
or cxogastrically. A gastric filling defect, a 
central niche and fistulac in the lesion may 
be suggestive of leiomyosarcoma. The e.xact 
diagnosis is rarely made rocntgcnologicaliy. 
Treatment consists of surgical removal, as 
these tumors arc not radiosensitive. The 
prognosis is better than for carcinoma of 
the stomach. The majority of the lesions 
arc of low grade malignancy with late metas- 
tasis. 

IklARCEL Patterson 

Roach, J. F., Sloan, R. D,, and Morgan, 
R. H. The detection of gastric carcinoma 
by photofluorographic methods. Part I. 
Introduction. Am. J. Roent, Rad. Ther- 
apy, 61: 183 (Feb.) 1949. 

It has been shown statistically that cancer 
of the stomach is a prevalent and rapidly 
fatal disease for which the only promising 
form of therapy, available to-day, is surgery. 
If surgery is to be successful, resection must 
be done early in the course of the disease, 
prior to the appearance of symptoms. Thus, 
methods must be developed whereby large 
segments of the population may be e.xamined 
at regular intervals to find the asympto- 
matic but positive cases. The most feasible 
method for canynng out this sort of an ex- 
amination is the photofluorographic process 
used by the authors. A pilot study has been 
established to determine the efficiency of 
this method using the male outpatient pop 
ulation of the Johns Hopkins Hospital, above 
the age of forty. The study will be pursued 
for 5 years. 

Franz J. Lust 

Roach, J. F., Sloan, R. D., and Morgan, 
R. H, The detection of gastric carcinoma 
by photofluorographic methods. Part 11. 
Equipment design. Am. J. Roent. Rad. 
Therapy, 61; 188 (Feb.) 1949. 
Photofluorographic equipment is described 
by which roentgenographic examination of 
large population groups for gastric carcinoma 
may be carried out with the application o 
little more radiation than that employed m 
conventional roentgenography. The appara- 
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tus uses a Patterson type E-2 screen and a 
Schmidt camera. The grid-screen-camera as- 
sembly is mounted beneath, a horizontal 
roentgenographic table to permit the exami- 
nation of patients in the recumbent position. 
Films are taken in the antero-posterior and 
right anterior oblique position after the in- 
gestion of a small amount of barium, and in 
in the postero-anterior and right oblique 
position after ingestion of a large amount of 
barium. In each case, two views in the right 
anterior oblique position are taken to demon- 
strate the progress of peristalsis. 

Franz J. Ltjst 

Sanchez-Palomera, E. and Wangensteen, 
0. H'. Production of irritative and de- 
structive changes in the gastric mucosa 
followed by regeneration, Ptoc. Soc. Exp. 
Biol. Med., 70: 427 (Mar.) 1949. 

The gastric mucous cells of cats and dogs 
were stimulated by placing various sub- 
stances into the stomach with both ends 
ligated. Mustard oil; clove oil, from O.S to 
2% in com oil; and eugenol, in watery solu- 
tions up to 10%, were used. The animals in 
one group were sacrificed 3 to 10 hours fol- 
lowing operation. In another group, the 
ligatures on the stomach were removed 
after exposure to the irritant, the stomach 
emptied, and the wound closed. The same 
procedure was repeated 2 or 3 weeks later. 
Biopsies were taken before and after com- 
pletion of the experiment. In the group of 
surviving animals, biopsies were also taken 
24 to 48 hours after stimulation was stopped. 
The action of the irritants on closed loops 
of small bowel and colon was studied also. 

In the colon, depletion of the goblet cells 
was readily produced. Diminution of the 
number of goblet cells was obtained in the 
small bowel. In the stomach profuse macro- 
scopic secretion of mucus was obtained with 
no obvious histological change. When the 
stimulation was stronger or the period of 
application increased, necrosis of the mucosa 
occurred. The small bowel was the most 
susccpbble and the stomach quite resistant 
to the irritative action. Edema, hyperemia, 
c.\tmvas3tion of red blood cells and leuco- 
cytic infiltration were noticed fiirst. Later on, 
the most superficial portions of the epithe- 


lium were destroyed; the exposed cells of the 
stroma disintegrated. Cellular debris and 
mucous covered the mucosa, and apparently 
acted as a protective covering and pre- 
vented necrosis of the walls of the pits. 
Further action of the irritant caused a pro- 
gressive destruction of the remaining mucosa 
until ulceration occurred. In the stomach 
deepening of the foveolae was first observed. 
Later the most superficial segments of epi- 
thelium became detached, leaving only the 
deepest portions of the foveolae. If irritation 
ceased at this stage, immediate regeneration 
took place. Under a protective layer of de- 
bris and mucus, proliferation started at the 
bottom of the gastric pits. Growth of the 
cells from these areas restored the continuity 
of the surface epithelium, however the mu- 
cosa looked thinner thereafter. If destruc- 
tion had not reached the bottom of the pits, 
it was followed by complete regeneration of 
the epithelial continuity in less than 48 
hours. This protective mechanism, the “mu- 
cous barrier”, may be of greater importance 
in the pathogenesis of gastric ulcer than 
previously considered. 

H. Necheies 

Jenkinson, E. L. and Hamernik, F. J. 
Roentgenologic deformities of the pyloric 
portion of the stomach with absence of 
surgical and pathological findings. Radiol., 
51: 798 (Dec.) 1948. 

The authors describe several cases in 
which the roentgenological examination of 
the stomach showed a deformity of the 
pyloric portion of the stomach. None of 
these patients had a malignancy, even 
though the roentgenological aspect simu- 
lated this disease. Adhesions after gall blad- 
der operation, adhesion of the omentum, 
were mostly the cause for this deformity. 
In one instance, even the laparatomy did not 
reveal the cause for the deformity of the 
antrum. After operation, the same appear- 
ance of the pyloric region was seen. 

Franz J. Lust 

Wood, I. J., Doig, R. K., Motteram, R. 
AND Hughes, A. Gastric biopsy' — ^Report 
on fifty-five biopsies using a new flejdble 
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gastric biopsy tube. Lancet, 25: 18 Qan.) 
1949. 

The authors describe a flexible biopsy tube 
with which 55 biopsies of the stomach have 
been obtained without any undue pain or 
bleeding. Adequate specimens can be ob- 
tained to be sectioned and stained according 
to orthodox histological methods. The ob- 
vious limitation of the procedure is that the 
specimen is obtained blindly, and selective 
biopsy is not possible. Its greatest value lies 
in cases of diffuse lesions of the stomach. 

Philip Le\t:tsky 

BOWEL 

Weintjevub, S. and. Williams, R. G. A 
rapid method of roentgenologic examina- 
tion of the small intestine. A preliminary 
report. Am. J. Roent. Rad. Therapy, 61: 
45 (Jan.) 1949. 

The authors’ teclmique for hastening e.x- 
amination of the small intestine involves 
the following: (1) Roentgenoscopic and roent- 
genographic examination of tlie esophagus, 
stomach and duodenum using 4 oz. of barium 
and 4 oz. of normal saline at room tempera- 
ture; (2) patient drinks 8 oz. of ice cold 
normal saline; (3) 14 by 17 inch abdominal 
film is taken five minutes later; (4) patient 
drinks a second 8 oz. of ice cold normal 
saline immediately after the five-minute 
film; (5) 14 by 17 inch films are taken at 
15 and 30 minutes; (6) all three abdominal 
films are shown "wet” to the roentgenologist 
who roentgenoscopes and takes spot films of 
suspicious areas; (7) if the head of the meal 
has reached the cecum, this is done also for 
the terminal ileum — if not, additional films 
are taken at half hour intervals until it has. 
The roentgenologist then roentgenoscopes 
and takes spot films as indicated. 

In 90 per cent of the 87 normal cases 
studied with this method, the barium meal 
reached the cecum in one hour or less. The 
entire small intestine was delineated satis- 
factorily, and the normal mucosal pattern 
was not disturbed. In 17 cases in which 
lesions were present, they were demonstrated 
equally as well with this method, and in 
some cases better than with the hourly tech- 
nique. 

Franz J. Lust 


MiaiEL, M. L. AND McCapferty, E. L. 
Acute obstruction of the colon. Arch. 
Surg., 57: 774 (Dec.) 1948. 

The mortality in 103 cases of acute colonic 
obstruction studied was 29 per cent. This 
scries included only the most common 
causes, namely — carcinoma, diverticulitis 
and volvulus. The age of the patient, the 
fact that 70 per cent of the cases had an 
acute obstruction resulting from neoplasm, 
and the failure by the physician to recognize 
the condition sufficiently early, all constitute 
extreme liabilities. 

Acute obstructions of the small and large 
bowel must be dificrentiated because errors 
in treatment arc caused by failure to do so. 
Small bowel obstruction is due usually to 
postoperative adhesions or hernial compli- 
cations, and intubation may, therefore, be 
indicated. In the colon obstruction, how- 
ever, such treatment may lead to fatal delay. 
On the otlicr hand, immediate resection of 
the large bowel will lead to disastrous re- 
sults. Alterations in the blood chemistry 
occur very early only in small bowel ob- 
struction and leukocytosis develops late. 
Once the differentiation has been made, one 
should not wait for the classical clinical 
picture of large bowel obstruction to develop, 
for early surgery gives by far the best re- 
sults. If the exact location or cause of the 
obstruction is in question the left lower 
quadrant should be explored. Transverse 
colostomy for left, and ileo-transverse colos- 
tomy with cecal decompression for right, 
colonic lesions are recommended procedures. 

Diagnosis is facilitated and usually exact 
with barium enema. Barium should not be 
administered orally. To improve the present 
mortality rate, the recognition of an acute 
surgical emergency is necessary. Limitation 
of surgery to decompression is urged, for 
conservative therapy or radical immediate 
resection can be equally disastrous. 

A. I. Friedman 

Hayes, M. A. Chronic ulcerative colitis and 
associated carcinoma. Am, J. Surg , 

363 (Mar.) 1949. . 

The author cites several articles whicn 
present suggestive evidence that inflamma 
tory processes in the large bowel may pre 



December, 1949 


ABSTRACTS OF CURRENT LITERATURE 


615 


dispose to benign and malignant tumor 
formation. Because of the chronicity and 
severity of •'the inflammatory process in 
chrome ulcerative colitis, the colon seems 
particularly susceptible to malignant degen- 
eration in this disease. The malignancy 
which develops may be either a localized 
polypoid carcinoma or a diffuse carcinoma- 
tous involvement of almost the entire in- 
flamed area. Most observers agree that the 
prognosis is especially grave and that radical 
treatment is rapidly indicated when car- 
cinoma of the colon is superimposed on 
chronic ulcerative colitis. 

The incidence of carcinoma of the colon 
among all admissions to three hospitals is 
reported as 0.88, 0.5, and 0.3 per cent re- 
spectively; whereas the incidence of colonic 
carcinoma superimposed on a previous ul- 
cerative colitis is 2.5 per cent (800 cases), 
1.6 per cent (185 cases), and 0.7 per cent 
(451 cases) respectively in the same institu- 
tions. 

Three cases of chronic ulcerative colitis 
complicated by carcinoma of the colon and 
resulting in death are also reported. Con- 
stant vigilance of the colitis patient by bar- 
ium enema and proctoscopy is the author’s 
advice. 

Nathan Shapiro 

Ault, G. W. Surgical treatment of ulcera- 
tive colitis. Arch. Surg., 58; 243 (Mar.) 
1949. 

This report deals with the indications for 
surgery in patients with idiopathic ulcerative 
colitis. Twenty-three patients received sur- 
gery in a group of 120 with ulcerative 
cohtis. The specific indications for surgical 
intervention are deemed to be: (1) constitu- 
tional and visceral degenerative changes; (2) 
anorectal complications; (3) polypoid degen- 
eration and carcinoma; (4) obstruction and 
tumor mass; (5) perforation, abscess and 
fistula; and (6) segmental ulcerative colitis. 

The author prefers not to do surgery in 
the presence of hemorrhage, acute fulminat- 
ing ulcerative colitis and initial acute per- 
foration into the free peritoneal cavity, 
Lemuel C. ^IcGee 

Caster, J., Davis, H. A., Pritel, P. A., 
AND Marsh, R. L. Extent of strangulation 


of the small intestine compatible with life. 

Arch. Surg. 58; 312 (Mar.) 1949. 

This paper reports an effort to reproduce 
experimentally the sudden loss of blood 
supply to a segment of the intestine, such 
as exists in acute mesenteric thrombosis or 
embolism, in strangulated intestinal ob- 
struction and in stab wounds of the mesen- 
tery. Rabbits had the blood supply re- 
moved by cutting and ligation of vessels to 
segments of intestine from 5 to 13 cm. in 
length. When 5 cm. of intestine was devas- 
cularized, the tissue maintained viability 
presumably by the blood entering through 
the intramural channels from each end of 
the segment. With segments of 6 and 7 cm. 
if survival occurred, the blood supply of the 
segment came from adhesions and growth 
of new vessels. When larger segments were 
deprived of blood supply, gangrene and 
death was the usual result. 

Lemuel C. McGee 

Fice, K. a. and Wolken, A.P. Necrotic 

jejunitis. Lancet, 256: 519 (Mar.) 1949. 

The onset of necrotic jejunitis is usually 
acute with violent upper abdominal pain in 
the epigastrium, a little to the left of the 
mid-line. Nausea and vomiting accompany 
the pain. Circulatory collapse is striking and 
may cause death within 24 hours. There is 
a slight rise in the temperature, the sedi- 
mentation rate is elevated, and the leuco- 
cyte count is increased. The abdomen pre- 
sents a reflex rigidity of the left side with 
hyperesthesia. If the acute stage is survived, 
the patient enters a subacute stage with the 
picture of ileus, or enteritis with blood- 
stained diarrhoea. The primary pathologic 
finding is a localized necrotic in^mmation 
of the jejunum. More than one area may be 
affected, and the disease can involve the 
ileum and even the colon. The mucosa be- 
comes necrotic and the process can pene- 
trate the wall of the intestine setting up a 
peritonitis. The etiolog>' is unknown. The 
authors bdieve that it is a specific infective 
disease possibly due to an anerobe related 
to Cl. ll'elchii. Treatment should be con- 
ser\'ativc and supportive in the milder cases. 
In the severe cases, surgical procedures, such 
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as resection or exteriorization, should be 
adopted. 

PlIILtP Levitskv 

LIVER AND GALL BLADDER 

Douglass, T. C. and Cutteu, W. W. Ar- 
terial blood supply of the common bile 
duct, Arcli. Surg., 57: 599 (Oct.) 1948. 
The authors observe that there have been 
few reports of anatomic studies on the blood 
supply of the common bile duct. Fifty 
human postmortem specimens (arterial 
trunks) were injected with a red synthetic 
latex. After clearing the tissues the vessels 
could be visualized. Abundant anastomotic 
loops similar to those seen in the arterial 
supply of the intestinal tract were found in 
42 specimens (84%), No anastomotic loop 
was found in 8 (16%). Of the arteries sup- 
plying the duct, the most frequent are 
the posterior superior pancreaticoduodenal 
(100%), the right hepatic artery (84%), 
the posterior inferior pancreaticoduodenal 
(56%), the right gastric (44%), and the com- 
mon hepatic (40%). There was a pronounced 
variation in the patterns. Suggestions are 
given to minimize disturbance of the blood 
supply during surgery on the common duct. 

Lemuel C. McGee 

Sterling, J. A. Diverticula in the terminal 
portion of the common bile duct. Am. J. 
Path., 25: 325 (Mar.) 1949. 

The author carefully studied the terminal 
portion of the common duct in 70 postmor- 
tem specimens. In 7 per cent of the cases, 
abnormal channels were found. Four di- 
verticula and one choledochopancreatic fis- 
tula are reported. Two of the diverticula 
contained stones. Two of these cases had 
gross and microcropic evidence of pancrea- 
titis. It is suggested that diverticula of the 
common duct may be a factor in the patho- 
genesis of pancreatitis. 

David A. Dreiling 

Hicken, N. F., Stevenson, V. L., Allen, L. 
M., and Cornwall, C. R. Double gall- 
bladders. A report of four cases, one with 
suppurative cholangitis and bacteremia. 
Surgery, 25:431 (Mar.) 1949. 

A true “double” gall bladder denotes a 
complete duplication of the vesica fellea, 


each unit of which is drained by its own cys- 
tic duct. The cystic duct unites unth the 
common hepatic and choledochal ducts at 
variable locations. As a rule, the gall blad- 
ders are not contiguous. There is no charac- 
teristic clinical syndrome which permits dif- 
ferentiation from other cholecystopathies. 
Two distinct gall bladder shadows or two 
distinct rows of gall stones have been noted. 
Differentiation from various malformations 
of the gall bladder may be made by taking 
cholocystograms in several view's and posi- 
tions. Cholangiographic studies have also 
revealed this condition. 

Four cases are reported and illustrated 
by the authors. Tw-o were diagnosed by 
cholocystograms, one by cholangiograms and 
the other at laparotomy. 

Marcel Patterson 

Smvth, M. j. Congenital absence of the gall- 
bladder. Lancet, 256: 301 (Feb.) 1949. 

Congenital absence of the gall-bladder is a 
rare anomaly and is usually associated with 
gross malformations of the extrahepatic 
ducts. Two theories have been advanced to 
explain this condition: (1) The bile ducts 
and liver normally develop as a diverticu- 
lum from the fore-gut in the fetus, and the 
gall bladder and cystic ducts develop as an 
outpocket from this diverticulum. Thus, a 
faUure of the latter, would result in com- 
plete absence of the gall-bladder. (2) The 
bile ducts and gall-bladder are the first hol- 
low organs. Their lumen is later obliterated, 
and finally they become re-canalized. An 
arrest in the final stage of development may 
lead to a congenitally absent gall-bladder. 

The patients, with congenital absence of 
the gall-bladder who have come to operation, 
presented the clinical features of cholecys- 
titis and lithiasis. X-rays revealed a non- 
visualization of the gall-bladder. A case is 
presented of a 72-year old female with symp- 
toms of cholelithiasis. At operation, the com- 
mon bile duct was found to be greately di- 
lated and contained a large stone. This was 
removed and a T-tube was inserted for dram 
age. Several days later, cholangiogr^ y 
revealed dilated ducts but no gall-bladder 
The patient made an uneventful recovery. 

Philip Leittsey 



Dccmlcr, 1949 


ABSTRACTS OF CURRENT LITERATURE 


617 


Fkiebrich, L. and Pouczer, M. Use of 
thrombin in liver puncture. Lancet. 256: 
523 (Mar.) 1949. 

The authors inject commercial thrombin 
through the biopsy needle to prevent hem- 
orrhage. The thrombin is in powder form, 
which is dissolved in a solvent containing 
pyrocatechrn and calcium chloride to en- 
hance thrombin activity, and sodium chlo- 
ride and tricresol to ensure sterility and sta- 
bility. The proportions are 200 units per 1 
ml of solvent. The liver puncture needle con- 
sists of an outer needle 12 cm. long with a 
2 mm. bore, and an itmer needle with a 
1.4 mm. bore. The outer needle is graduated 
in cms. and has a depth screw. The biopsy 
needle must not enter the liver any deeper 
than 2-3 cms. below the capsule because 
large branches of the portal vein run at a 
depth of 4-5 cms. After the liver tissue is 
aspirated according to the procedure des- 
cribed, the thrombin solution is injected. 
To date, 200 cases have been biopsied with 
no untoward symptoms. 

Phiup Levitsky 

Capps, R.B. and NoRcmoss, P. Hepatic 
insufficiency. Med. Clinics No. Amer., 
447 (March) 1949. 

Hepatic injury may be produced by vari- 
ous causes, and frequently results in chronic 
hepatic disease. Chronic viral hepatitis, ame- 
biasis, malaria, infectious mononucleosis, 
brucellosis and toxic hepatitis are the main 
causes. Recent opportunity to study cases 
of viral hepatitis has advanced knowledge 
of clinical hepatic response not only to the 
virus but also to other injurious agents, 
since their results in the liver are similar. 

Viral hepatitis, in which evidence of he- 
patic damage persists for more than three 
months after the acute onset, is termed 
chronic. The chronic condition develops, 
generally, because of inadequate treatment. 
Persons with previous hepatic damage, sec- 
ondary infections or malnutrition also seem 
particularly susceptible to this. The acute 
attack is often mild and without jaundice. 
In chronic ^•iral hepatitis, with exception of 
the cholangiolitic form, clinical jaundice is 
usually absent. Absence of hepatic tender- 
ness, tolerance to exercise, and relative ab 


sence of symptoms differentiate the inactive 
from the active form. Differentiation from 
dironic cholecystitis, functional gastrointes- 
tinal disorders, psychoneurosis and other 
etiologic t3q)es of hepatitis is discussed. 

Treatment of chronic viral hepatitis is 
based on rest, diet, avoidance of additional 
hepatic trauma, and elimination of foci of 
infection. The latter is stressed. No empha- 
sis is placed on elimination of fat or on ex- 
cessive increase of protein intake. Lipotropic 
substances are not considered to be of ad- 
vantage. 

L. T. Rosenthai. 

DE Paula e Silva, G. S. A simple method 
for computing the volume of the human 
gallbladder. Radiol., 52: 94 (Jan.) 1949. 
The author describes a simple method of 
computing the volume of the gall bladder. 
A tracing of the cholecystogram, made on 
transparent paper, is placed upon a ruled 
paper with parallel and equidistant lines, 
thus dividing it into a series of segments or 
“disks”. The diameters of these segments 
are measured in millimeters and the vol- 
umes corresponding to the diameters of 
these segments are found in an accompany- 
ing table. The sum of these individual vol- 
umes is multiplied by a correction factor to 
compensate for magnification of the image 
shown in the film, and the result is the vol- 
ume of the gall bladder in cubic centimeters. 

Franz J. Lust 

PANCREAS 

Pack, G. T. and Booher, R. J. Surgical 
problem of periampullary cancer. Arch. 
Surg., 57: 71 Quly) 1948. 

The authors’ experience with 5 cases of 
periampullary cancer is presented. This type 
of tumor afiiords the greatest hope of cure 
with total duodenectomy and resection of 
the head of the pancreas. The development 
of this operative procedure is reviewed. The 
procedure now generally accepted consists 
of a choledochojejvmostomy performed prox- 
imal to the gastrojejunal anastomosis and 
a pancrcaticojejunostomy. This allows for a 
radical resection and lessens the more fre- 
quent complications of pancrcafa'c fistula and 
■ascending Aolangitis. 
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The following symptoms suggest this Ic- trointcstinal tract. The latter measure takes 
sion : Gradual onset, jaundice, itcliing, in- advantage of wliat external secretion of the 
sidious anorexia, weight loss, mclena, and pancreas remains and discourages the de- 
secondary anemia. An enlarged liver and velopmcnt of pancreatic fistulae. 
palpable gall bladder arc sometimes noted. A. I, Friedman 

The duration of the jaundice suggests an 

index to resectability and survival. The best Beiirend, M. and Behrend, A, Chronic 
results are noted when operation is per- pancreatitis causing complete and incom- 
formed shortly after onset. The diagnosis at plctc obstruction of the common bile 

the operating table is often difficult and duct. Arch. Surg., 57: 51 Quly) 1948. 

uncertain. Ten patients with chronic pancreatitis 

Marcei, Patterson are presented with a general review of the 

subject. In the authors’ opinion, congenital 
Grav, H. K. Carcinoma of the pancreas. fibroc>’stic disease of the pancreas in chil- 
Ardi. Surg., 57: 763 (1948). dren may be a forerunner of chronic pan- 

Ewing described tire two chief types of creatitis. Ascending infections from the duo- 
malignancy of the pancreas, cardnoma of denura or infection of the biliary tract may 
the ducts or cylindrical carcinoma, and car- be inciting factors. Stones were found in 
dnoma of the parenchyma. Lately, car- the gallbladder or common duct in only 
chroma of the islands has been discovered one of these patients. The difficulty in diag- 
with increasing frequency. Pain is now rec- nosis is emphasized. Indigestion, intemrit- 
ognized as a common feature of these neo- tent jaundice, diabetes mellitus, undigested 
plastic lesions and in cardnoma of the head, food particles in the stool and calcareous 
progressive jaundice and a distended gall deposits in the pancreas may point to the 
bladder with achoHa, form a reliable diag- consideration of this condition, 
nostic complex. Recognition of cardnoma of The recommended treatment is an anas- 
the body or tail is more difficult because tomosis of the common duct to a hollow 
jaundice is usually absent. Laboratory data vrscus. This is preferred to the use of the 
in non-obstructive pancreatic carcinoma T-tube after choledochostomy. In the au- 
have little diagnostic value. Fortunately, thors’ experience, anastomosis to the sto- 
60-70 per cent of neoplasms occur in the mach has resulted in ascending cholangitis 
head of the pancreas. In obstructive jaun- infrequently. In all operations on the biliary 
dice, the differentiation between hepatogen- tract the pancreas should be palpated. The 
ous jaundice and that due to malignant various grades of hardness found in path^ 
biliary obstruction is essential since surgery logic conditions of the pancreas make it 
will be harmful in the former condition, extremely difficult to make a proper diag- 
The authors present a complete table of dif- nosis and exclude carcinoma. In all cases in 
ferential diagnostic criteria. The spontane- which there is doubt as to the process, a 
ous occurrence of the h 3 q)oglycemic syn- biopsy specimen should be taken, 
drome should make islet cell tumor suspect. Maucel Patterson 

Marked cirrhoses of the liver and cases of 

hormonal insufficiencies almost never pro- Thomas, P. O. and Ross, C. A. Effect of 
duce this symptom complex. ; exclusive parenteral feeding on the clo- 

Similar preparations for surgery should be sure of a pancreatic fistula. Arch. Surg., 

made in all cases of obstructive jaundice, 57: 104 (July) 1948. 

whatever the cause. Surgery itself has Nn- This^julii^e is :iL case report of a 67 -year 

eluded two recent advances. Firstly, th&--.oId^an who developed a pancreatic fistula 
distal portion of the common bile duct is to following a raclical pancreaticoduodenec- 
be preferred over the gall bladder in the res- tomy with chole lochojejunostomy and ga^ 
toration of the flow of bile. Secondly, an trojejunostomy. The fistula persisted for 
effort should be made to re-implant the cut weeks with no evidence of closure. Measure- 
end of the remaining pancreas into the gas- ments on rate of flow of pancreatic ]Uic 
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revealed that, on a regular diet, 50-62S cc. 
were excreted in a twenty-four hour period. 
A basal flow of 7.5 drops per minute to a 
maximum rate of 18-20 drops per minute, 
about 3 to hours after ingestion of a 
meal, was noted. The twenty-four hour out- 
put of water, sodium, potassium, chlorine, 
phosphorus and total nitrogen was measured 
in both the urine and pancreatic juice. 

As a trial method of tlierapy, complete 
gastrointestinal rest with parenteral feedings 
was maintained. The observations on the 
chemical constituents of urine and pan- 
creatic juice were continued. On daily par- 
enteral feedings of 2000 cc. of dextrose, then 
dextrose and amino add solutions, the 24- 
hour output of pancreatic juice was signifi- 
cantly smaller. With Amigen and dextrose 
solutions the output decreased progressively 
so that during the third day of Amigen 
therapy (twelfth day of treatment), the 
fc^a dosed and has remained dosed. Al- 
imentation was maintained for 4 more days 
after which the patient took a regular diet 
by mouth. 

It is conduded that efiiective water and 
nitrogen balance can be maintained for a 
considerable period of time with parenteral 
feedings. Pancreatic secretion is greatly sup- 
pressed after onset of complete gastroin-' 
testinal rest and actually inhibited by in- 
travenous injections of hydrolyzed protein, 
Marcel Patterson 

ANEMIAS 

Epstein, R. D. Cells of the megakaryocyte 
series in pemidous anemia; In particular, 
the effect of spedfic therapy. Am. J. 
Path., 25: 239 (Mar.) 1949. 

Bone marrow studies of 5 cases of per- 
nidous anemia have been made with spedal 
emphasis on the morphology and number of 
the megakarj'ocyte series. Before remission, 
there was an increased number of polykary- 
ocytes and a decreased number of mononu- 
dcar megakaryocytes; following remission, 
this cdl ratio was reversed. The total number 
of cells of the megakaryocyte series was 
dthcr normal or increased in the marrow of 
patients in relapse. 

David A. Dreiling 


ULCER 

Luer, C. a. Acute perforations of stomach 
and small bowel ulcerations. Surgery, 25: 
404 (hlar.) 1949. 

A study is presented of 362 consecutive 
cases of acute perforation of the stomach 
and small bowel ulcerations, occurring dur- 
ing a 10-year period. There was an operative 
mortality of 18.2 per cent in the 318 pa- 
tients treated surgically, the majority of 
whom were men. In the 17 female patients, 
the total mortality rate was 47.1 per cent, 
because of inadequate diagnosis. High mor- 
tality rates were also noted in older age 
groups because of atypical histories, physi- 
cal ^dings, and delay in the patients’ pre- 
senting themselves for treatment. 

Fifteen per cent of the patients gave no 
previous history of gastrointestinal symp- 
toms. Temperature, pulse, and respiratory 
rates were relatively normal in early perfora- 
tions but increased with passage of time. 
Abdominal rigidity was noted in the ma- 
jority of cases seen early, but occurred in 
less than half of the cases seen after 24 
hours. Within 12 hours after perforation, 
half of the peritoneal cultures were sterile. 
As time elapsed, the number of positive cul- 
tures increased to over 75 per cent. The 
mortality rate increased progressively, from 
5.9 per cent in those operated in the first 6 
hours to 54.5 per cent in those in which sur- 
gery was delayed beyond 24 hours. 

Duodenal and pyloric ulcers were the 
source of the perforations in 72 per cent, 
gastric ulcers in 25 per cent. Wound infec- 
tion was the most frequent complication 
noted, particularly in those cases where drains 
were used. Pulmonary complications and 
intraperitoneal abscess were next in fre- 
quency. 

Marcel Patterson 

Nedkayr, a. and Schmid, J.* Magenschleim 
und Ulcusgenese (I. Mitteilung) [The re- 
lation of gastric mucus to the develop- 
ment of ulcer. I]. Gastroenterologia, 74: 121 
(1948/49) 

The gastric mucus obtained from patients 
suffering from peptic ulcer was found to con- 
tain smaller amounts of histamine-like sub- 
stances than were present in control individ- 
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uals. The ability of gastric mucus, from 
patients with ulcer, to absorb histamine was 
considerably reduced. The absorptive capac- 
ity of mucus for histamine was found to be 
increased botli in vivo and in vitro by Laro- 
stidin, Robuden and Antistine. The peptic 
activity of gastric juice was increased in 
vitro by the addition of histamine. The ad- 
dition of Antistine, Larostidin and Robuden 
to gastric juice resulted in a reduction in 
peptic activity. 

The results suggest the possibility that 
increased amounts of histamine in gastric 
juice associated with impaired absorption of 
the histamine by the mucus fraction may 
give rise to hyperacidity and hjT^crmotility 
of the stomach. Increase in peptic activity 
also may occur as a result of the rise in his- 
tamine content of the gastric juice. These 
factors may bear an etiological relationship 
to peptic ulcer. 

Charles A. Flood 

Oarlock, J. H. and Lyons, A. S. The sur- 
gical therapy of duodenal ulcer. Surgery, 

25: 352 (Mar.) 1949. 

In an effort to evaluate the best surgical 
procedure for duodenal ulcer, 187 cases 
having had subtotal gastrectomy are re- 
ported by the authors. These cases have 
been personally observed from 1 to 13 years. 
The operative mortality was 2.1 per cent. 
Inability to gain weight was the most fre- 
quent postoperative complaint with only 
three instances of “dumping” syndrome. 
Three patients developed gastrojejunal ul- 
cers. 

The authors state that the most impor- 
tant aspect of the operation is the removal 
of the entire pyloric antrum and pyloric 
ring. Non-absorbable suture material for the 
duodenal stump and the use of a drain where 
extensive denudation occurs are the most 
important factors in reducing postoperative 
duodenal leakage. 

Vagotomy alone does not remove the 
hormonal factors which may be the domi- 
nant cause of the reappearance of hyper- 
acidity and ulceration. It is suggested that 
vagotomy and gastrectomy are the most 
logical procedures in cases of marked hyper- 
acidity or repeated hemorrhages, Complete 


vagotomy alone is recommended for those 
cases in which gastrojejunal ulcers occur 
following adequate gastrectomy, 

Marcel Patterson 

I-IoLit, B, and Mackay, A.G. The effect of 
surgical devascularization of tlie stomach 
on the production of Mann-Williamson 
ulcers. Surgery, 25: 446 (Mar.) 1949. 
Devascularization of the stomach by li- 
gation of tlic major portion of the arterial 
supply of the organ has been proposed as a 
me^od of treatment for chronic duodenal 
ulcer. This procedure has been suggested as 
a “physiologic gastrectomy” with ischemic 
atrophy and diminished function of the 
chief and parietal cells of the gastric mucosa. 

The authors evaluated this procedure by 
using 6 dogs in which all the arteries on the 
lesser curvature and approximately 9 out of 
10 smaller vessels of the gastroepiploic ves- 
sels on the greater curvature of Ihe stomach 
were ligated. This was combined with an 
immediate Mann-Williamson procedure in 
2 dogs. In 4 other animals, this latter pro- 
cedure was done 2 or 3 weeks later. In the 4 
dogs that survived the operations, typical 
peptic ulcers occurred. The development of 
these ulcers was consistent with previous 
findings, in this laboratory, of minimal his- 
tological changes and no significant decrease 
in gastric acidity following devasculariza- 
tion. It is concluded that subtotal devascu- 
larization of the stomach failed to protect 
dogs from Mann-Williamson ulcers in this 
series. 

Marcel Patterson 

Milstetn, B. B. Immediate results of par- 
tial gastrectomy for peptic ulcer. Lancet, 
256: 514 (Mar.) 1949. 

This report attempts to show that sub- 
total gastrectomy for peptic ulcer is a safe 
procedure even in tlie hands of junior sur- 
geons. In a series of 101 unselected cases, 
the mortality rate was only 2 per cent. This 
is attributed to preoperative care, postopera- 
tive Wangensteen suction, and strict suture 
technique. Complications, on the other hand, 
were very high, being in the neighborhood ot 
50 per cent. Infection occurred in 17 per 
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cent; this can be reduced since it is prevent- 
able in many cases. 

Phiup Levitskv 

Smpixv, E. R. AND Walker, J. H. Perfora- 
ted gastric and duodenal ulcers. An analy- 
sis of 200 consecutive cases. Am. J. Surg., 
77: 329 (Mar.) 1949. 

This report is based on 200 consecutive 
cases of perforated gastric or duodenal ulcer 
admitted to the University Hospital, Balti- 
more from 1935 to 1946. White patients com- 
prised 86% of the series, and negroes 14%; 
93.5% were males, and 6.5 per cent were 
females. The youngest patient was 19 years 
and the oldest 76 years. The over-all mor- 
tality was 26 per cent. In 11 per cent of the 
series, perforation was the fost symptom. 
Hematemesis occurred in 7.5 per cent. The 
abdominal findings as well as general ap- 
pearance of the patient varied with the de- 
gree of peritonitis. Thirty-six per cent were 
stated to have been in “shoci” on admis- 
sion. The ulcer site was duodenal in 39.5 per 
cent, pyloric in IS per cent, and gastric in 
45.5 per cent. 

The diagnosis was made correctly in 95.5 
per cent based on previous history, the sud- 
den onset of severe upper abdominal pain 
with board-like rigidity of the abdomen, and 
X-ray evidence of free air in the peritoneal 
cavity. Upright films of the abdomen were 
taken in only 48 cases to demonstrate free 
peritoneal air and were positive in 60.4 per 
cent Most common mistaken diagnosis was 
acute appendicitis (3%). Cholecystitis with 
cholelithiasis w'as mistakenly diagnosed in 
2 cases and coronary artery disease in 1 case. 

Of the 200 patients, 12 were not operated 
*jpon either because they refused surgery or 
they were moribund on admission. During 
the period covered by this study, there has 
been a tendency toward the simplest method 
of repair. Gastric siphonage together with 
better parenteral feedings, earlier oral feed- 
mgs, antibiotics and early ambulation have 
been instituted over the years with result- 
^t dedining mortality. The time elapsing 
between perforation and surgery greatly 
influenced the mortality rate. Surgical re- 
pair within 3 hours resulted in a 4.7 per cent 
mortality, and the mortality rate dimbed to 


100% for the 36-48 hour delay. If perfora- 
tion had existed for 48 hours or more the 
mortality rate dropped to 50 per cent. 

Nathan Shapiro 

Lehmann, G. and Sxepko, P. L, The action 
of Thephorin upon histamine-induced gas- 
tric secretion in dogs and on gastric ulcer 
formation in rats. J. Lab. Clin. Med., 
34: 372 (Mar.) 1949. 

The effect of the anti-histaminic drug, 
Thephorin, was tested in dogs and rats. In 
dogs with denervated pouches, the gastric se- 
cretion induced by histamine was decreased 
about 30 per cent, which would correspond to 
the inactivation of 75% of administered his- 
tamine. Thephorin prevented, to a marked 
degree, formation of gastric ulcer in rats 
which were being given daily injections of 
histamine intramuscularly. Thephorin also 
prevented ulceration in rats prepared by the 
Shay method (ligation of the stomach after 
starvation.) Atropine also had a marked anti- 
ulcer effect under these conditions, but it did 
not prevent ulceration in rats to which his- 
tamine had been administered. 

Edgar Wavbuen 

Althadsen, T. L. Prevention of recur- 
rences in peptic ulcer. Ann. Int. Med., 30: 
544 (Mar.) 1949. 

Statistics are cited to indicate that 46-93 
per cent of ulcer patients have one or more 
recurrences within five years, and that 10- 
36 per cent have a recurrence within the 
first six months. Physical and mental fatigue, 
emotional upsets, dietary indiscretions, in- 
fections of the upper respiratory tract and 
seasonal influences are discussed as provoc- 
ative factors in recurrences. Inadequate 
medical treatment is mentioned as another 
important cause. 

A recommended regimen consists of fre- 
quent feedings of milk and cream every 2-4 
hours) alternated with antacids for the first 
week. Antispasmodics are given at regular 
intervals for four months. Bland foods are 
added gradually until a modified general diet 
is tolerated — usually within three months. 
Antacids are given for at least six months. 
Bed rest is considered a controversial point. 
Specific preventive measures are not avail. 
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able, although cntcrogastronc has hopeful 
possibilities. General preventive measures in- 
clude education of the patient as to the cause, 
elimination of known inciting factors as 
overwork and emotional problems, avoidance 
of coffee and alcohol, restriction of smok- 
ing, and avoidance of infection. Immediate 
return to a strict protective regimen is 
advised when causes for recurrences are 
unavoidable. Recurrent epigastric distress 
should be treated promptly in consideration 
of the known high threshold for pain of 
these patients. Indications for and results 
of surgical intervention and adequacy' of 
postoperative therapy arc discussed. 

L. T. RossNTiiAr. 

Batoigaetner, W. Vagotomie odcr Splanch- 
nicotomie zur Bchandlung des pcptischen 
Geschwiires? [Should peptic idccr be 
treated by means of vagotomy or splanch- 
nicotomy?] Gastrocnterologia, 74; 156 
(194S/49), 

Supradiaphragmatic section of the splanch- 
nic nerves is described as a treatment for 
peptic ulcer. The procedure is based on 
the hypothesis that patients with ulcer suffer 
primarily from sympathicotonia with which 
vagotonia is associated as a secondary phe- 
nomenon. After producing a pneumothorax, 
the splanchnic nerves are located through 
a thoracoscope and severed ndth a hot snare. 

The author has treated 25 patients by 
splanchnicotomy. Twenty -four patients im- 
mediately became symptom-free. Severe con- 
stipation was present for the first week post- 
operatively but quickly cleared up. No other 
untoward effects were noted after operation. 
The long-term results from the procedure 
will be reported later. 

Charles A. Flood 

PROCTOLOGY 

Whitney, E. T. Bleeding per ano. Am. J. 
Dig. Dis., 16; 91 (Mar.) 1949. 

Although bleeding by rectum usually 
evokes in the patient’s mind the fear of 
cancer, it is a fact that nearly every proc- 
tological ailment is accompanied by bleeding, 
either routinely or occasionally. There are, 
therefore, about 100 entities which need to 
be taken into consideration whenever a 


patient complains of rectal bleeding. These 
may be classified under the general headings 
of hemorrhoids; ulcers about the anus; ul- 
cerations above the anus; and tumors of the 
anus, rectum or sigmoid. The diagnostic ap- 
proach to this problem includes considera- 
tion of the duration of the bleeding and of 
its type and amount. Bleeding, prolonged 
over a number of years, usually indicates a 
non-malignant cause. Slight bleeding is 
generally of only minor significance, while 
active bleeding usually signifies a ruptured 
prolapsing internal hemorrhoid. The pres- 
ence of clots mixed with the stool usually 
indicates trouble above the hemorrhoidal 
area. Explosive bleeding with mucus often 
signifies the existence of marked organic 
disease in the rectum or lower sigmoid, either 
colitis or malignancy. Severe pain associated 
with the bowel movement strongly suggests 
the presence of fissure in the posterior com- 
missure. Change in bowel habit points 
strongly to malignancy; diarrhea associated 
with the bleeding and its diagnostic signi- 
ficance should also be considered. The au- 
thor emphasizes, however, the need for re- 
study of all patients with bleeding, this 
study to include visual and digital examina- 
tion of anal area, anoscopic and sigmoido- 
scopic e.xamination, studies of the stool, and 
barium enema, as well as spedfic studies 
such as the Frie test. The artide also em- 
phasizes that although bleeding by rectum 
may be due to numerous lelativdy minor 
disturbances, only the most thorough study 
will serve to e.xdude the presence of malig- 
nant disease as its cause. 

HenrV TumEn 

SURGERY 

Vanderhoof, E. S. and Merendino, R.A. 

Unfavorable reactions to oxidized cellu- 
lose (oxycel) in the bed of the gallbladder. 

Arch. Surg., 58; 182 (Feb.) 

Earlier reports on the use of oxidized cel- 
lulose for tissue hemostasis show little tissue 
reaction and complete absorption or disso- 
lution of the material. Only Z cases have 
heretofore been reported in which oxidizeo 
cellulose has been implanted in the bed o 
the gallbladder and left in situ. 

The authors present case reports on 5 out 
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of 4 paUcnts trcnted in this fashion during 
djolecj-stcctomy. Each patient had a febrile 
teacdon •with subhepatic tenderness and 
leacoc>-tosis a week or more after surgers-. 
One developed an abscess which rceiuircd 
suipcal drainage. This c.\pcriencc raises a 
doubt as to the desirability of using such 
"pennanent” hemostasis in the bed of the 
gallbladder. 

Lemuel C. McGee 

Bkeidekbach, L. and Slattery, L. R. 
Construction and care of the permanent 
colostomv. Am. J. Sutg., 77; 344 
1949. 

While most features of the Miles abdomi- 
noperineal resection for carcinoma of the 
tectum have become standardized, the con- 
struction of the end colostomy varies with 
the surgeon. Because of this sa-riabilits’, the 
results have not been uniformly good and 
structural defects have followed. In addi- 
tion, the authors have found many patients 
inadequately tramed to handle a permanent 
colostomy. These two difficulties have re- 
sulted in the use of colostomy bags for which 
there should be no need, hlost patients ob- 
ject more to the colostomy "bag” than to the 
abnormal opening. Consequently many pa- 
tients turn to spluncter-saving operations 
and force the surgeon to compromise with 
less radical surgery than the cancer re- 
quires, 

A method for constructing an end colos- 
tomy is described which has jidded verj’ 
satisfactory results. One essential feature is 
the suturing of the appendices epiploica to 
the abdominal layers of the wormd, thereby 
stabilizing the bowel. Another feature is that 
suffident room be allowed for one’s index 
finger to fit comfortably in the peritoneal 
opening beside the bow'd at the time that 
the colostomy is constructed. The third 
feature of the method described is the fact 
that 2 or more inches of the bowd are al- 
lowed to protrude above the skin level when 
the incision is dosed. In most cases the 
colostomy is sutured to a paramedian or 
rectus splitting indsion and there is no 
danger of herniation of small bowel under 
the« circumstances and hence no need for 
obliterafion of the lumbar gutter. When the 


loop is brought through a stab wound in the 
left lower quadrant, dosurc of the lumbar 
gutter is ncccssaty. 

A new t>-pc of colostomy irrigator is de- 
scribed wiUi illustrative pictures. WTien the 
colostomy is properly constructed as herein 
described and the patient is properly in- 
structed, there is no need for a colostomy 
bag. 

NATiLtN Shapiro 

PHYSIOLOGY: SECRETION 

Maul, G. F. Effect of chronic fear on the 
gastric secretion of HCl in dogs. Psycho- 
somatic Med., 11: 30 (Jan.-Fcb.) 1949. 
Emotional factors are now regarded as 
plaj-ing a primaiy role in the etiologj' of 
peptic ulcers. However, the specific nature 
of these psychogenic factors is not yet agreed 
upon by the N-arious investigators. Repres- 
sions, frustrations, anxieties, resentment, 
guilt, fear, hostility and various tensions, 
have been found to characterize the pa- 
thogenic make-up of ulcer patients. On good 
grounds, the author advances the idea that 
fear plays an important role as an emotional 
factor for the causation of peptic ulcer. Cer- 
tain experiments have shown that fear is as- 
sociated with an increased secretion of HCl 
mediated through the vagus nerve. This find- 
ing is in distinct contrast to Cannon's hy- 
pothesis of the emergency function of emo- 
tions, in which he proposed that, in fear, 
HCl secretion would be decreased or in- 
hibited completely. 

Seven dogs were employed and their nor- 
mal beha\'ior patterns were noted. Control 
determinations of gastricacidity, gastricemp>- 
tying time, and heart rate were made. Gas- 
tric juice was obtained by means of stomach 
tube. A buzzer was smmded periodically to 
condition the animals; fear was induced by 
electric shocks in definite relation to the 
buzzer sounds. The electric shocks were de- 
livered through special grids making up the 
floor of the animal’s cage. The various ob- 
servations are described elaborately. Six out 
of the seven dogs developed chronic fear 
behavior, and at the same time showed in- 
creased gastric acidity, gastric emptying 
rate, non-resting heart rate and increased 
variability of both resting and non-resting 
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heart rates. Removal of tlie animals from the 
experimental environment resulted in re- 
turn to normal. The direct extension of 
Cannon’s hypthesis to chronic emotional 
states, whidi are of basic importance in psy- 
chosomatic disorders, is not valid. 

Frank Neuavelt 

PHYSIOLOGY: MOTILITY 

Watkins, D. H. and Mann, Frank C. 
Motor responses of spatially transposed 
intestinal loops. Surgery, 25: 393 (Mar.) 
1949. 

Using dogs, the behavior of an exteriorized 
intestinal loop, before and after transposi- 
tion to another site of the intestinal tract, 
was studied in respect to the rate of rliythmic 
contractions and the time of feeding re- 
sponse. It was found that the number of 
rhythmic contractions per minute of any 
individual loop remained remarkabty uni- 
form. There was a uniform decrease from 
17-18 per minute at the ligament of Treitz, 
to 11-12 per minute near the ileocecal valve. 
After transplantation, the rate of rhytlimic 
contractions was seen to decrease by 1 
or 2 contractions per minute regardless of 
whether the loop was transplanted higher in 
the tract than originally or not. The interval 
from feeding to motor response in the loop 
varied directly as the distance from the py- 
lorus. This was found to occur regardless of 
the site of transplantation of the loop; i.e. 
jejunum with a normal 1-3 minute feeding 
reaction time increased to 8-12 minutes after 
being transplanted to the ileum. 

It is concluded that tlie feeding reaction 
response does not depend on the integrity of 
the mesenteric nerves, and that some form 
of motor activity passes down the length of 
the small intestine after feeding. The rate of 
rhythmic contractions appears to be an 
inherent property of the loop and does not 
depend on intestinal continuity. 

Marcel Patterson 

ANATOMY 

Elias, H. A re-examination of the structure 
of the mammalian liver. I. Parenchymal 
architecture. Am. J. Anat., 84; 311 (Mar.) 
1949. 

Our general concept of the mammalian 


liver is that it is composed of cords of hepatic 
cells, and that a bile capillary runs through 
the axis of a cord. The author had occasion 
to examine liver structure critically, in order 
to present the material for teaching pur- 
poses. A stereographic or three-dimensional 
visualization of the liver was built up from 
its microscopic constituents. The author 
soon found that the hepatic cell cord idea 
did not hold for tlie structure of the liver. 
Livers were studied from 5 humans bemgs, 
3 cats, 3 rabbits, and 3 horses. Embalmed 
livers were found best for this study. The 
“laminae hepatis’’ invariably are one cell 
thick and arc perforated at many places; 
the size of these stomata varies. Further- 
more, these lii'er sheets are curved rather 
than straight. Two types of livers were dis- 
tinguished: the saccular liver, as present in 
man and cat, and the tubular liver of the 
horse and rabbit. The dog liver is transitional 
between these two types. The relative stor- 
age capacity for blood is greater in the saccu- 
lar than in the tubular type. The laminae 
hepatis anastomose with one another, and 
the enclosed spaces contain the sinusoids. 
These spaces (lacunae hepatis) form a con- 
tinuous labyrinth (labyrinthus hepatis). The 
lacunae hepatis are shaped like wide sacs 
with flexible walls in the human and cat 
livers (hepar vasculare), in contrast with the 
narrow and cylindrical spaces in horse and 
rabbit livers (hepar tubulare). 

Frank NEmvELT 

Dunphy, J, E. Surgical anatomy of the anal 
canal. Arch. Surg., 57: 791 (Dec.) 1948. 

An exact knowledge of the anatomy of the 
anal canal is necessary for the proper treat- 
ment of the surgical pathology that may de- 
velop. The external sphincter is a cylindric 
muscle that surrounds the anal canal, the 
internal sphincter and the longitudianl rnus- 
cle. It is composed of three distinct portions 
separated by fibro-muscular septa which are 
prolongations interiorly of the longitudinal 
muscle. Fibrosis of the subcutaneous portion, 
encountered in the constipated, produces a 
tight annular ring at the entrance to the 
anal canal, erroneously referred to as pec- 
tinosis.” Division of this band results m 
complete relief. 
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The brandling fibro-muscular septa arc 
the natural channels along whidi abscesses 
arising in tlie anal glands yield fistulac to 
the skin. Since 95 per cent of anal fistulac 
and ischio-rectal abscesses originate in the 
anal crjpts, e-ivdsion of tlie entire tract can 
be done without endangering the ano-rcctal 
ring, i.e. the cephalic end of the anal canal 
where the internal sphincter, tlie longitudi- 
nal musdc, tlie levator ani posteriorly, and 
the deep portion of the external sphincter 
anteriorly join. But, in reality, tire anal 
glands arising in the anal cr^^pts and running 
deep into the internal sphincter must be 
identified and excised before fistulac can 
be completdy eradicated. Only pathology 
above the anal canal produces fctulae wliidi 
may necessitate a two-stage operation. 

A. I. pRiEDanvN 

IMISCELLANEOUS 

Speixberg, M. a. and Zivin, S. Ljnnpho- 
sarcoma of the gastrointestinal tract. With 
a report of twenty-one cases. Arch. Int. 
Med., 83: 135 (Feb.) 1949. 

The authors reviewed the cases of primary 
gastric and primary intestinal lymphosar- 
coma observed in a large veterans’ hospital 
during a fifteen-year period. They report 
eleven cases of primary gastric lymphosar- 
coma and ten cases of primary intestinal 
lymphosarcoma. The inddence of lympho- 
sarcoma was 1 case of primary gastric lym- 
phosarcoma to 88 cases of gastric carcinoma, 
and 1 primary intestinal lymphosarcoma to 
every 300 colonic carcinomas. 

Roentgenologic examination usually failed 
to establish the diagnosis of gastric lympho- 
sarcoma; gastroscopy was of some help. The 
prognosis of the small cell type of lympho- 
sarcoma of the stomach was better than that 
of the reticulum type. In general, the prog- 


nosis of gastric lymphosarcoma was better 
than that of gastric carcinoma. The treat- 
ment of choice was resection followed by 
irradiation. The prognosis of lymphosarcoma 
of the intestine was poor. No patient sur- 
vived five years; most died in less than six 
months. 

Edgar Waybdrn 

Bastenie, P. a. and Kowalewski, K, P. 
Lcs troubles gastro-intestinaux dans I’in- 
suffisance thyroidienne [Gastrointestinal 
disorders in hypothyroidism] Gastroen- 
terologia, 74: 225 (1949). 

Eighty-five patients with hypothyroi^sm, 
of whom 60 had frank myxedema, were 
studied to determine the inddence of asso- 
ciated gastrointestinal disorders. The ma- 
jority of the patients suffered from anorexia. 
Hypochlorhydria or achlorhydria was found 
in most patients in whom a gastric analysis 
was done. The authors believe that the 
hypochlorhydria probably results from mu- 
cosal atrophy in the stomach. 

Disorders of the liver or gallbladder were 
encountered in 21 per cent of the cases. 
These induded cases of cholecystitis with or 
without gallstones, fatty liver and cirrhosis. 
It is believed that the gallbladder disease in 
hyperthyroidism is related to the disturbance 
in cholesterol metabolism. 

Marked dilatation or elongation of the 
colon was observed in many prtients. Con- 
stipation and abdominal distention were 
frequent complaints and a few patients de- 
veloped paralytic ileus. In two patients with 
paralytic ileus, the picture was rapidly con- 
trolled by treatment with thyroxin. Patho- 
logically, atrophy of intestinal mucosa with 
inflammatory changes in the submucosa was 
observed in patients who came to autopsy. 

Charles A. Flood 
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Holman, C. W. See Grace et ah, 536. 

Horton, B. T. See Rlackner and Horton, 141. 
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tional factor for susceptibility to peptic 
ulcer, 215. 
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Amino add mi.xture as parenteral protein food, 
107. 

adds, intravenously administered, effect on 
stomach of woman with gastric fistula, 612 
Anal canal, surgical anatomy, 624. 

Anastomosis of colon, one-stage end-to-end, 490. 
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> 1 hematopoietic system, 196. 

Anion exchange resins, treatment of gastric and 
duodenal ulcers, 198. 

fu treatment of heartburn during preg- 
nancy, 108. 
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tion of volvulus of cecum and sigmoid, 263. 
— , complications of Meckel’s diverticulum in 
infants and children, 264. 

— , cure of ulcerative cecitis of rats by strepto- 
mycin, 99. 

— , five-year survival rate in cases of completely 
obstructing annular carcinoma of descend- 
ing colon and sigmoid, 190. 

— , Hirschsprung’s disease and idiopathic mega- 
colon, 375. 

— , infantile diarrhea and vomiting, 263. 

— , involvement of ileum in chronic ulcerative 
colitis, 378. 

— , large, oral streptomycin in surgery, 203. 

— , — , surgical management of lesions, 262. 

— , lower large, cancer, 376. 

— , necrotic jejunitis, 615. 

— , occurrence of gas stoppage sensation in acute 
obstruction of Ueum, 376. 
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— , — , sigmoidocutaneous fislulac resulting from 
diverticulitis, 4S1. 

Colonic adenomas, 271. 

Colostomy, permanent, construction and c.ire, 
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— , pancreatic, effect of exclusive parenteral 
feeding on closure, 618. 

Fistulae, sigmoidocutaneous, resulting from di- 
verticulitis of sigmoid colon, 481. 

Gallbladder, acute, 194. 

— bed, unfavorable reactions to oxidized cellu- 

lose, 622. 

— , cholccj’stitis emphysematosa, 485. 

— , congenital absence, 616. 

— , diagnosis of diseases, 267. 

— , double, 616. 

— , human, simple method for computing vol- 
ume, 617. 

— , liver, and bile ducts, diseases (Book Review), 
187. 

— , postcholecystectomy symptoms due to cystic 
duct remnant, 266. 
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damage of brain, 488. 

Gastrojejunocolic fistula, 384. 
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(Book Review), 372. 
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food intake in dog, 387. 

Handicaps, how to conquer (Book Review), 93. 
Heart attack, my, thank God for (Book Review), 
256. 

Heartburn during pregnancy, anion exchange 
resins in treatment, 108. 

Hematemesis, massive, 489. 

Hemorrhage, massive gastroduodenal, manage- 
ment, 381. 

Hepatic insufficiency, 617. 

— inoculation, 266. 

Hepatitis, studies on serum proteins, 267. 
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380. 

Hernia, diaphragmatic, following subdiaphrag- 
matic vagotomy, 106. 

— , hiatal diaphragmatic, diagnosis and treat- 
ment, 478. 

— , para-esophageal and esophageal hiatus, dis- 
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matic orifice in repair, 479. 


Hirschsprung’s disease and idiopathic mega- 
colon, 375. 

Histamine level of blood in patients u-ith gastric 
or duodenal ulcer before and after treat- 
ment with aluminum hydroxide, 269. 

— , production of gastroduodenal ulcers in dog 
by continuous subcutaneous or intravenous 
administration, 268. 
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Idiopathic mcgacolon and Hirschsprung’s dis- 
ease, 375. 

Ileitis, regional (Book Review), 372. 

Ileum, involvement in chronic ulcerative colitis, 
378. 

— , occurrence of gas stoppage sensation in acute 
obstruction, 376. 
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264. 

— , roentgenological examinations, 265. 
Intestinal antiseptic, appraisal of oral strepto- 
mycin, witlr observations on rapid develop- 
ment of resistance to E coli to streptomycin, 
387. 

— lipodystrophy (Whipple’s disease), 480. 

— loops, spatially transposed, motor responses, 

624. 

— motility, small, in acute dysentery, 202. 

— obstruction, physiochemical changes, 203. 

, reduction of mortality, 377. 

Intestine, anemia following resection, 197. 

— , comparison of efficacy of therapeutic agents 
in treatment of experimentally induced 
diffuse peritonitis of intestinal ori^, 190. 
— , jejuno-ileac insufficiency, relation to sprue 
syndrome, 98. 

— , large, multiple primary carcinomas, 190. 
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— , response of duodenum to morphine, 107. 
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— , volvulus of cecum, 97. 
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, 4S6. 

— , bepato, patliogcncsis and surgical approach, 
267. 

—, medical therapy, 4S6. 

— , surgical llierapy, 485. 

— , sj’ringc-lransmittcd, 266. 
jejunal loops, anlipcrislaltic, experimental 
study, 386. 

Jejuni tis, necrotic, 615. 

JeJuno-ilcac insufficiency, relation to sprue syn- 
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Laxative actisdty of triphcnyhnetlianc deriva- 
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Leiomyosarcoma of stomach, 612. 

Lesions of large bowel, surgical management, 
262. 

Lipid absorption test, use of thymol turbidity, 
379. 

liver abscess, amoebic, aspiration, 102. 

— carcinoma, primary and secondary, 192. 
drrhosis and diet, 483. 

— , clinical and laboratory use of bromsulfalein, 
483. 

— , correlation of hepatic structure and func- 
tion, 484. 

~ damage, protein balance studies in patients, 
role of Upotropic agents, 194. 

— , diagnoas and treatment of portal cirrhosis, 
194. 

■ — , dietary factors and hepatic injury, 203. 

■ — , differential diagnosis of Jaundice, 193. 

— disease symptomatology, 380. 

— • — , variations in serum proteins with spedal 
reference to diagnostic significance, 268. 

■ — , fatty changes, fibrosis and necrosis, relation 
of fa^: and protein intake, 485. 

— function and structure, correlation, 484. 

tests, present fundamentals, 102. 

— , gallbladder and bile ducts, disease (Book 
Review), 187. 

— , hepatic insufficiency, 617. 

— , hepatitis without jaundice and without 
hepatomegaly, 380. 

histopathology in human brucellosis, 378. 

■ — , human, significance of agonal changes, 
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■ — , mammalian, re-examination of structure, 
624. 

, medical therapy in Jaundice, 486. 

— , needle biopsy, 192. 

, observations on relapses in pernicious anemia, 
381. 


— , pathogenesis of hcpalo-Jaundicc and surgi- 
cal approach, 267. 

— puncture, use of thrombin, 617. 

— , reaction to small doses of vitamin K as Kver 
function lest, 191. 

— , on scrum bilirubin during course of icterus, 
268. 

— , studies on scrum proteins in hepatitis, 267. 
— , surgical tlicrapy in Jaundice, 484. 
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— , use of thymol turbidity as lipid absorption 
test, 379. 

— , viral versus toxic hepatic necrosis, 200. 

— , xanthomatous biliary cirrhosis, 379. 
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Meckel’s diverticulum in infants and children, 
complications, 264. 

, surgical aspect, 376. 

Medical etymology (Book Review), 373. 

— statistics, interesting and useful (Book Re- 

view), 93. 

Medicaments due systeme nerveux vegetatif 
(Book Review), 256. 

Megacolon, congenital, surgical treatment, 97. 
Megakaryocj’te series, cells, in pernicious ane- 
mia, 619. 

Mdano-epithalioma of anus and rectum, 385. 
Mental development, comparative psychology 
(Book Review), 93. 

Mudn in gastric Juice, estimation, 201. 

Mucosa, gastric, production of irritative and 
destructive changes followed by regenera- 
tion, 613, 

Nerve block, paravertebral, treatment of pain 
syndrome (Book Review), 477. 
Neuropathology textbook (Book Review), 610.] 
Neurosis, basic. Oral regression and psychic 
masochism (Book Review), 476. 

Nutrition, parenteral, problems, 107. 

Obesity (Book Review), 371. 

Obstruction, acute, of colon, 614, 

Pain s)mdromes, treatment by paravertebral 
nerve block (Book Review), 477. 

Pancreas, carcinoma, 618. 
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103 . , : ■ 

— function tests, 104. 

— , functional innervation, 196. 

— , pseudocysts, 487. 
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— , significance of beta granules, in islets of 
Langcrhans, 104. 

— , surgical problem of periampullary cancer, 
617. 

Pancreatic duct, consequences of section, 480. 

— fistula, effect of csclusive parenteral feeding 

on closure, 618. 

— pseudocj'st, 196. 

— secretion, asymptomatic retention, 381. 

in healtliy human subjects, influence of 

secretin and insulin, 491, 
Pancreaticogastrostomy, c.\perimental, 380. 
Pancreatitis, acute, 102. 

— , — , etiolog}’, 195. 

— , chronic, causing complete and incomplete 
obstruction of common bile duct, 618. 

— , — recurrent, subtotal gastrcctomj' in treat- 
ment, 104. 

— , — relapsing, 103. 

Parenteral nutrition, problems, 107. 

— protein food, amino acid mixtures as, 107. 
Parotid gland, chemosurgical treatment of tu- 
mors, 479. 

Peptic activity, comparative study of inhibitor)' 
action of chemical agents, 388. 

Periarteritis nodosa, gastrointesdnal lesions, 388. 
Peritonitis of intestinal origin, experimentally 
induced diffuse, comparison of efficacy of 
therapeutic agents in treatment, 190. 
Phosphorus turnover of carcinoma of human 
stomach as measured with radioactive phos- 
phorus, 374. 

Polypoid lesions of colon and rectum, 262. 

, role of pathologist in diagnosis, 

272. 

Polyposis of colon in children, 263. 

— , familial, of colon, 261. 

Polyps, colon, diagnosis and treatment, 98. 

— of stomach and duodenum, 260. 
Postcholecystectomy syndrome, diagnosis and 

management, 101. 

Prolapse of redundant gastric mucosa, 261. 
Protein balance studies in patients with liver 
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— hydrolysates, protection of gastric mucosa 

of rat against ulceration by prefeeding, 198. 
Psychiatry, how it helps (Book Review), 187. 
Psychology, comparative, of mental develop- 
ment (Book Review), 93. 

Psychosocial medicine, study of sick sodety 
(Book Review), 256. 

Psychosomatic medicine (Book Review), 371. 


Pyloric obstruction more accurately demon- 
strated by food-barium mixture, 611. 

— portion of stomach, roentgenologic deformities 

with absence of surgical and pathological 
findings, 613. 

Pyrogens, ulcer-inhibiting acrion, 490. 

Radiographic pneumoperitoneum in acute per- 
forations of gastrointestinal tract, 273. 

Rectum and anus, melano-epitheh’oma, 385. 

colon, surgical management of cardnoma, 

265. 

low sigmoid colon, carcinoma, importance 

of level of lesion in prognosis and treat- 
ment, 385. 

— — midrcctum, combined abdomino-endo- 
rectal resection, surgical procedure preserv 
ing continuity of bowel, for management of 
certain t>’pes of cardnoma, 199. 

— , new method for roentgenologic study, 385. 

Regional enteritis, surgical treatment, 265. 

— ileitis (Book Redew), 372. 

Remedies 1949, new and nonoffidal (Book Re- 
view), 373. 

Resections, gastric, suction and feeding tube for 
postoperative care, 97. 

Roentgen diagnosis of volvulus of cecum, 191. 

Roentgenologic study of rectum, new method, 
385. 

Schistosomiasis mansoni no Braail (Book Re- 
view), 257. 

Schoemaker-Billroth I gastric resection, indi- 
carions for and advantages, 198. 

Serum bilirubin during course of an icterus, 
268. 

— protdns in hepatitis, 267. 

liver disease, variations with spedal 
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Situs inversus, surgery, 492. 

Spasmodics and antispasmodics, use in treat- 
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Statistics, medical, interesting and useful (Book 
Review), 93. 

Stomach, action of Thephorin upon histamine- 
induced gastric secretion in dogs and on 
gastric ulcer formation in rats, 621. 

— , acute perforations, and small bowel ulcera- 
tions, 619. 

— after gastroenterostomy, significance of ul- 

cerating lesion, 96. 

— , analysis of x-ray findings in 405 cases o 
benign gastric and pyloric ulcer, 270. 
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Stomach cancer, end results in treatment, 189. 

— carcinoma, 200. 

and pernicious anemia, incidence of blood 

groups !tnd sccrctor factor patients, 487. 
— , clironic benign gastric ulcer on greater cutam- 
turc, 198. 

— , detection of gastric carcinoma by photo- 
fluorographic methods, 612. 

— , , tlicrapy, 612. 

— , distribution of gastric changes accompany- 
ing gastric cancers in amrious locations, 
189. 

— and duodenum, polyps, 260. 

— , early changes in experimentally produced 
adenomas and adenocarcinomas, 95. 

— , effect of acetyl salicylic acid on gastric 
mucosa of Shay rat, 480. 

— , chronic fear on gastric secretion of 

HCl in dogs, 623. 

~, surreal dca-ascularization on produc- 

tion of Mann-Williamson ulcers, 620. 

— , urine extract from oBmphorcctomizcd 

dogs on gastric secretion, 490. 

thyroidcctomizcd dogs on 

gastric secretion, 490. 

experimental study of antiperistaltic Jejunal 
loops, 386. 

— failure of an extract of pregnant mares’ 
urine to influence gastric secretion in man, 
106. 

— , fallacy of hydrochloric add interpretations 
in gastric surgery, 259. 
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) — resection, Schoemaker-Billrolh I opera- 
tion, 105. 
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disease, 200. 
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— , — , reduction of iron, 491. 

, indications for and advantages of Schoe- 
maker-Billroth I gastric resection, 198. 

— , Idomyosarcoma, 612. 

— lesions, diagnosis, 375. 

— , massive hematemeas, 489. 

motility, effect of some common gastric drugs, 
273. 

, mucosal reUef studies in gastric cardnoma, 
260. 

, neurogenic tumors, 96. 

~ postgastrectomy gastritis, 95. 


— , production of irritative and destructive 
changes in gastric mucosa followed by re- 
genemtion, 613. 

— , prolapse of redundant gastric mucosa, 261. 
— , pyloric obstruction more accurately demon- 
strated by food-barium mixture, 611. 

— , relation of gastric mucus to development of 
ulcer, 619. 

— , resistance of recently healed cxdsional ulcer 
to histamine-induced ulcer, 488. 

— , results of parti.al gastrectomy for peptic 
ulcer, 272. 

— , retrograde intragastric intussusception of 
jejunum following subtotal gastrectomy, AS. 
— , roentgen diagnosis of phlegmonous gastritis, 
480. 
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with absence of surgical and patliological 
findings, 613. 

— , sderosing cardnoma and linitis plastica, 479. 
— , suction and feeding tube for postoperative 
care of gastric resections, 97. 

— , surgical treatment of gastric, duodenal and 
gastrojcjunal ulcer, induefing present sta- 
tus of vagotomy, 269. 

— , of peptic ulcer, 270. 

— , thermal irritation in gastric disease, 375. 

— , total gastrectomy for carcinoma, 479. 

— , tumors of alimentary tract in mice fed car- 
cinogenic hydrocarbons in mineral oil emul- 
don, 188. 

— , uropepsin excretion by healthy men, 201. 

— , man, source, properties and assay 

of uropepsin, 201. 

— , patients with peptic ulcer and other 

lesions, 202. 

— of woman with gastric fistula, effect of intra- 
venously administered amino adds, 612. 

, physiologic studies, 611. 

Stomachs, otherwise normal, topography of 
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Streptomycin, oral, appraisal as intestinal anti- 
septic, with observations on rapid develop- 
ment of resistance of E coli, 387. 

Thank God for may heart attack (Book Review), 
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Theophorin, action upon histamine-induced gas- 
tric secretion in dogs and on gastric ulcer 
formation in rats, 621. 

Thermal irritation in gastric disease, 375. 
Thrombin, use in liver puncture, 614. 
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191, 

Triphcnylniclhane derivatives, studies on laxa- 
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Tropical diseases of gastrointestinal tract in 
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Tumors of alimentary tract in mice fed carcino- 
genic hydrocarbons in mineral oil emulsion, 
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esophagus, benign pedunculated, 95. 

gallbladder, 193. 

— , malignant, of colon and rectum, 377. 

— , — , — small intestine, 261. 

— , neurogenic, of stomach, 96. 

— of parotid gland, chemosurgical treatment, 

479. 

— , spindle-cell, of gastrointestinal tract, 273. 

Ulcer, benign gastric and pyloric, analysis of 
x-ray findings, 270. 

— , bleeding peptic, treatment, 197. 

— , chronic benign gastric, on greater curvature, 
198. 

— development, relation of gastric mucus, 619. 
— , duodenal, palliative gastrectomy, 200. 

— , — , surgical therapy, 620. 

— , gastric, differential diagnosis, 383. 

— , — , duodenal and gastrojejunal, surgical 
treatment, including present status of vagot- 
omy, 269. 
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patients before and after treatment with 
aluminum hydroxide, 269. 
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secretion in dogs, action of Thephorin, 621. 
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— , gastroduodenal, surgical therapy, 383. 
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— , peptic, and achlorhydria, 383. 

— , — , in Glasgow, 488. 

— , — , hog-stomach extract and casein hydroly- 
sate, 489. 

— , — , immediate results of partial gastrectomy, 
620. 

— , — , medical management following vagot- 
omy, 197. 

— , — , prevention of recurrences, 621. 

— , — , results of partial gastrectomy, 272. 


— , — , role of surgery in solving problem, 489. 
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— , — , surgical treatment, 270. 

— , — , symptomatology, 268. 
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Ulcerating lesion in stomach after gastroenteros- 
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sates, 198. 
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of stomach, 619. 

Ulcerative cecitis of rats, cure by streptomydn, 
99. 

Ulcers, bleeding duodenal, management, 489. 
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— , gastric and duodenal, treatment with anion 
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and assay, 201. 

, uropepsin excretion by healthy men, 

201 . 

j patients with peptic ulcer 
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— for peptic ulcer, medical management follow- 
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— , subdiaphragmatic, diaphragmatic hernia fo 
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— , x-ray observations before and after, 270. 
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